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To the Right Worſhipful 
Sir John Frederick , Preſ1- 
dent ; and Treaſurer and 
Governors of Chriſt's Ho- 
ſpital, London. 


Hereas Mr. P.P. Mathe- 
matical Maſter of the 
Royal Foundation, deceaſed, left 
this T uwtor of Navigation in preat 
art done, and intended it for that 
Scbool : it is now finiſbed by bu 
Brother Eylum Perkins, which 
uſed to teach that School for his 
wor Brother, which for the great 
A 5 fawonrs 


_— recerved of them 
preſents this Tutor of Na 


- 


gation. 


UTOR 


Navigation, © c. 


pme Prin ples of (reometry, 


on 4a port 10 a Line given to rafes 


Perpend vey ar. 


A BE be a Line given, and A the pore 


| 


with any extent It preature ſhrine tun £ 
Arte, the one above. and the other rt 
2+ Cand D; then with the lame extent ® 
rag one foot In E. crols the rwo Former Ar 4- 
emoTandD, them dre's the Line T'D « +168 
"1, Givide A B, &@ waits be done. 


2 The Tutor to Navitaion. 


vement pore a ©, exrending another 
then rrmng ther 3 ret chart Footer A 
an Arch ar K, and ries et © mc 
Line A, B: afrcreards iy 2 Ruler 
and C, and draw &a front Line, curn 
Arch BuuE: Laflly, draw B A, who 
be a Prrponditelsr, as was i be done. 

2. To Eiict a Line, of to divide 8 Li 
rwwo cqual parts 

ln AB ber a Line © be divided, 


= TT 
">D 


Ser one Fog of the Compaſſes in A, 


*? 


4. t 


The Tat or fs Na U.S 10D. ; 


m 4 point alokt to let fall a Perpen- 


wpon 4 Line g'v<n. 
Ek s 
ol n, and C 
propo- 
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Let A E calne given and 4 2g 
Nance of wv 


a required mr 

| Line pars 

C D A B: ww 

a” pragygocore on Gened th 
| lerrimg coor 


D : Laſtly, dras 2 Line wt to rawch 
of wc Are. CD: th mÞmocC 
rallel to A BE, and at the diſtance gry 
was 5 be done. 

f. To draw a right Line parallel ro © 
Line given, that ſhall pals through & 
given. 


lor BE eS 
green thee 


wa. PF; wm required 


a To 
þ- — Take rhe comm 
A. C A B, ard an 


wah terrng 


fon in C: deieribe the Arch þ then v -_ 
exert A 0C ering one ft 9 of 1 


eaher crabs he Arch 6 a 8. Lats 
B F, (© fall the Line BE þ be parallel » ® 


and pals through the point Ea was to bt 
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þ muxe an Ange equa? 15 an Ang'e R 


Ln CET Tots 9 
nr win F oc Pa | 
ach a Hl: FH G 
the he extent 
Kx t from 
RR, and drow F 15 which ſhall make an 
equal © the Angie CAE o wan 
þ done 
To beſet an Ante. Let DAE ie an 
4 Terting vNg 
the enguier 
'F, \\ 
S A 
Fx 
D 
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mer Arch F in F. 


armde the Angie, as *"# required. 
F * Called 8 point of Imer Ann. 


", To divide the Circumfcrence =. 
Wo eghe eony | 


Firft. des 


" 4 


N aww ation 


md drow A F, 


party 

Damercr Ad N 
pales opened 9 nv exrons, 
cred Half AC. tes "© ax 19 C 
Orr rukrean Ar * Ca at i 4”! 
nng # he be r Cres 2 
vi the ney ——_ 


*3 


an! » 
w * N . 4 


hk ak, ad 


me Cir rence of a 
iy two 


t 
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Divide t eos BF, 2s weve direfted, 
irs eh of miſe purty 
1 cafiiv dot Berra 
me Cit 


32 "3 42 
taking e Rad. EF. C ' þ 
es. fcr oe fon 1B Cl ani the 
ke the mars 45, nn ch tile OC 
h the fame exrent ferring ane fore 1 B, 
her une he murns CG. 4, and ta. 
Torr in A, mubc tet mais © £f, ndio 
uke & kh whach ſhall divide the Circ 
Ive cqus; parts, which being diratcd + 
0 7% IE 524 
» divide the Circumderence of a Cit- 
(65 equa parts 
Dinde vw wto 12.45 2 the laſt dire be 
caeh of thee 11920 4, and each of Lice 


ite Leh nA = 
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ler ab chk 
C three Lines green. 1 
make an Ang as the 


EF Ang E F Land by War- 
el the Line a from F vie 
» wm H, ard the Lu 
\.H b from + mo 1, and If® 
" craw Hh (then 
—_———— fs take the third Line, 3D" 
C I F G and prick it oa 2 


the fare Line the thy 

frſt was, from F I 
mo K, avd by K draw 2 pars leo 0 Lv 8h, th 
io ſhall F L be the fourth ” tonal —_ 


The ground of this, of all 
Arine of Truangles, bas fide of like Trig 
and rproportional. 


13- Through any three poles given, » © 
A,B, C not being in « firaighr line, to deſcribe & 


the cucumference of 2 Circle. « 
From te Cm | 

#o7 4 % z, ' | ” ; < 

% þ i Cr F e i 


The Tater is A avitation. bs] 


ifeftions IF and G, and draw the fragt 
G curing Te Lie DF, in Hd: Latry, ferring 
. nc tone of '!he Compean't 1 wn + WEN IH © 
- her exrended io A of E, de e the « 

erence of 3 Crrcte 


ww 4 ihu = $14 Wat 


: ; 

5 he three porars given, A,B. 

ST KL The Dwumerver of a { e being green 15 

" ſhed (he crcumicrence., 

3 AS71021 or e541 to 4.14159, forme 
SO Circumtorenct 


\$ 1«< The circumference being given, to hrd 
» Jihe Diamerer, Sn 
LA Wm EE 70 # BT 1s 2132, © BB 
re Circumficrence to the Diamcter. 


The 4 pary of the Crcumference of 2 
Circle called a degree, cach of which arc #- 
ga: ty v3 
ded warns tiy 1 
ty cqual party 
C4::09 minutes, 1 
each ot which 
S241 arc imma _ ( 
grned to be d1- R L. Ew. | 
vided neo frxry \ M C 
equat parts , | / 
Called tec onds, / 
rc. to renin. 

A Semicircik 


YO 


therefore 1 
Ourlrat 9 
« the Arch 
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an Arch of 180 deg 
leg. The meature of an Ang 
i a Circle defer ted on Big angry 
neercepred bherween the tides fuffhoiont 
produced : 10 the meatere of the righe Anger 
aways cn deg. And that Angle winch on 


| oh ad 4 


12 ms If an Ts 4 4 calbed an acure ©: 
j gt hut which corrams more, ofyruvl 
The Complement of an arch or Ange 1 
much 2 wang of hring commrn! 
dwg. Eur the Complement to 140 deg v 
n 24 1 us 4 i8 dre, which Þ ſour 
by fu YRtratton 
The Properrmm which the Arches, ( wy 
te mes uret kn Mave £5 re Hide : 
E rt cannot be cerranmds known umniets 'vy a Cf 
| rag of Arches with « ermina"'Ng (irr'(s 
*; as ( biwuf, Tat ifs, Sint angrn 
i*7!i, and 1" ju 
A (yd nia right Line fu ending an Ar 
A T:xe te Ciord of the dou'ds L 
[2% $ a Line "g the Circk 
me pon 
the $ ingin? 1s mort the Tung!n? « 
an Arch, as t ake c, wit » the Taxon 
£ e2ena? ag 
The 3 Line iron from the Cenrre 


rence, and 1 extcnded 19 


Let 


And i 
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ter KC bean Archof 4id 


C 1 the Clrird. 


bo \l v4 the Rig! s Ne 
FL ” " 
, 4 [ K the Colne 
23 P allot! " Ss Maa 
p - . 7 l : Cr | , > &" 
' "— r NG " 
| the Corangent | 
[ fg * , | 
2 > M7 angen j 
> At -— AC HA F 4 CTl:lef; 
[ rf Servdizmen VJare char rt! *CCant 
| a £ 1 cy i'C ve Rad ©. 
| Such proportion as the « ne rence of one 
Crircic tus © another. fuch proportion have 
their degrees, Sermidiamerers, Vncs, rc. ob 


: 


lize Arches one to the orher, and the conrrary. 
The words Cofine, or Corangent of an Arch 
hgn'he the Sine or Tangent of the Compicment 
of that Arch 
The Sine or Tangent, ©. of an Arch great- 
e&r than a Quadrant, or $o deg. 1+ the Sine of 
T angent of that Arches Comp!. io i5s arg 
The Cnime or Corangent of an Arch grearer 
than « Quadrant, 1s the Sine or Tangent of the 
exceſs of that Arch above 2 Quadrant,nr go degs 
aſſigning the Radius A C tobe a Unne with 
Cyphers at picature, to cxprets the quan r1e* of 
thei repetitive Lines, 1n relation © the Arch» 
& © whuch they belong, 1 to make a Tatxe of 
; Batruray 


q 2$* "3 i Cf 
- j Z Ul 
| e's | 6 pd it 
[:amerer each of thei " 
wack p N rnary, diviſion ie i 
Cie moſt cr cn ncan, and 
they eftims { Hh ( 
\ou may tre FF j*7 4 T4 ' 
4 TT" T ave | 1 , Ss * 
\rar of cur | 1435, Fey new 7445 ner 

e lame divition of the Circum rence, 
» ! Vic Dramcerer wo 2 equal par 
compuring in theie the Chords of haif 2 
winch he called Sines 

This 1s the firſt Dectmul Divifion we fad, = 

Mazcs me wicve f was riut Pr ef cn! thay! 
ws © our 7 JH 355 A'S Lu? thn Tif 7. 
the frft ir rroducer of the Decrmal Divifhor 
ne 44: rf who Sine, vet It was the Sur: 
ers or argan that brit formed and ulcd 1 
Cres 1hibend of Chu — 


ras, we having from « 
atout the fame time the nine vietul Charatte 
which we call Digital Numbers, and the 
L.C 

Aﬀrerwards to theſe Tables of Snes tr ifu 


acged the Tale of Natural I angents, w! 


= 


4 
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he called adicrots : and others, as Fiits, call- 
ed them Frotnes Alrer which Georg Jan: 

[411 £odti 41 adds the Table of Nararal Se 
cans, which be called Hy parhenutas, or T rant- 
hrnlat. all which were uicdanith 2 great dex 
of our of common Muirplicarion and Divi. 


non , 090 Al ths Mis Pjonzrhif 
by an Arti illed Prog trgpnrrsfi. tome« 
what caicd the work ms was Improved ” 
M 1g "4 Tables, where. tf rou ma tice in hs 
—— ” Yer Caivluron remunmed 
verv troubleſome. and few covid endure the 
Mirthen of it. which indeed was one reaſon of 


theic profica ie aud orhers! e delrghttul wade 
lying dormant. and © few to meddie with them. 

Bur at length, about the Year 1615, hap» 
Pl \ j Faron of Minrros Tort amor. zi orher 

$ curions wans bf facile compurtanon, as his 
Emnes, &.;. Wit on thoſe divine mumbers the 
Logar? hm 2 which were pertectes Laney. 
cus Frigth, © © gre It I GCIIfrE), 0 gt 1 may 
boldly fav there never was an thing both 1mven« 
ted, and io perfedted 18 the Ine pace of rime, 

Log Fate owe 78 41 HIRE BITE 15% 
fe# $i art of , ronurtiotd; Namaorris £3 1114184 41 51uclk 
Pifirrivt 

The od way of rulrng them was yerv Ia- 
horous, bv man exrrattions of Roos, | 

The beſt way vot known » this, 

Firft, put for the Loganthm of 1, a Cy- 
pher ; for 15, 4 Uaie, wh Cyprers at piece» 
jure 3 
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fire, for 100, the 2 with as many Cyphers : 
for 10050, the 2 with wit io many Cypher : 
for 16000, the 4 with Ciphery, Ee. 

Then find the difference horwren ore rwo 
Logarithms above 106, that differ 'w Uniry 
thus ; Muluply the rwo Numbzxre together, and 
that produdt awinply 10410 by 414ic440 1G03 
ac183895 , which 1:'t produdtt divided by the 
Arth. Mean her ween (oth numbrrs, the Quo- 
nent 15 the differerc required. 

As to find the difference bherween the Loga- 
nm of 1566 and 10604, their produdt us 
10010nm0, which mulnpied 4144, makes 
4347243 » Which bring divided by 10c0,9 
{ which 1s the half wrrodf 1 coo and 10601 | the 
Quorient 424 1s the difference &f the Loga- 
rithm 1006” and 1001. Now tif t the Loge- 
rm of 10605, #45. 3,0:0000 You add 414 the 
fum 200e 424 Þ therruc Logarnthimn of icon, 

But of vou would make \our Tables ro more 
than 4 placrs, it 1s necetfary you begin to tad 
the difference of the Logaruhm, not of ras 


Bumocry a2ove 1999, wr anoOve 10000, 

Having thu« foun! whe To. rence { any fan 
Logarthms difference by Unity , and conde- 
qnentr;v lome of re Logarinhms by div 1d wng 


the diftcrence found, by the Aarh. moan c- 
ren any ro numbers difterence by Unity, 
you ſhall have the diftcrence of the Logarrhirs 
of thote rwo numoers Thins, to had the dit- 
terence berwern the Logarithrs of 150 and 

I*1 


The Turn to Naviration. rue 
ter, divide 424 the difference of the Loga- 
nm of 190606 and 1501 by ii the As 
nit. Mean heeween 1c0 and i<£1 the Quo ene 
241 1« the difference required. 

Hiving hy means nude a few of the 
prime Logar! ha. he roft are made there from 
W Addirn and SuMſirattion, and havnge 
made the Canon upward wwe 10250 15 16 
by conlequenee 1+ made for al ferior Nume 
«1 The Since and Tangent in ths Eno zre 
the Logarrhims at rhe Narural Sances and Tan 
gen «x 'ore deicrihed., 

Torrmakc out of the Tales the Logarinhm of 
anv numer under four paces. 

Each Logarmhm contifts of rwo parts, the 
Body of the Logarnhm ( as one mar call it ) 
and the Index. of wiuch the firft ory are in 
the Tables, and confilt of 6 places The Index 
or Charatterifhick » put to the Iefr hand of 
the Talwhr Nuntaer afrer it's rikcn out, and 
feparared from the reſt by 3 Commu 

The wtc of the Index 1 © thew of how mu- 
ny Figures or Places from Uniry, the natural 
number hignihed thereby doth confift; rhe ©- 
ther fix ſhew more cxadtly the rwtt number hg- 
nined by the Legarnmiim. To rkcocut of the 
Tables ar numxr under 1 or k 19 the firſt 
page of the Tavir, and \ hand every Lo 
garithm plainly ict down right againſt vts pro- 
per number Thus the Logarchm of x $ 
©9002 3 O12 14 01610, KC. 
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Bur if vou be to fird the Logariihmn of any 
number afwve 100 conftitmg of three places, 
but under for low along the Margin of the Ta- 
ble urder N, page after page mM vou find your 
mum xr . then 1n the next Column ro the right 
hand, vir. 1n that which » marked (©) on 
the 19p you have the Logarithm. 

Thus the Logarinhm of 


43 1+ oc f6-0 
g10 I $135 CC. 


To which annex therr proper Indices thus, 
if the ircgerr pace of the Natural, or abſolure 
Numurr x under 10, annex 6 t© the laft hand 
of the 6 numbers than Toend In the Table, (c- 
pararing witna Comma , ff the mrceger 
places of the natural numer he above 16, and 
under 100, put 1 for wt Index, if above 159, 
and under 105 give if 2 for the Index; tur 
E above 1060, yet under 150650 its Tnden 
muſt be 21; and alf numbers from 10999 tn 
100000 have for thew Char. 4, the Index 
being alwavs a Unite els hun the nor er of 
integer places the natural number confiſh of 
{0 the Logarithm of 2 with ww Vlndexs 
0,401020 , the Logarhm of 102 with ity 
proper Index 1» 2,0c$505, and the Logarithm 
& 1 $ 2,04 120T 

To hnd the Log ir hmm of av num wr con 
fiſting of berween tour and five places. 


Noe 


. 
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More, that the Table is divided into 16 large 
Colunvn, « on the right hand page, and < on 
the left : alſo cach of the numers in the Mar- 
gin are ſuppoſed to be increaſed 'w 16 3; and 
the fRewres 6, 1,2, 4 % 6 7+ 6:9, 
which arc fer at the head of cach Coumn, 
are to he put to the figures in the Margin, 
to make them a place more; to that mn 
looking the Logarinhim of any numer avove 
four places , whether , it he whoſe num» 
mer, mit, or Decimal, firſt hot for the 
three firſt figures down along the left Column 
under N, page afrer page tt! you find it, then 
look right againſt ir Column after Column all 
you come under your fourth figure, which 
you muſt look on the rep of your page, then in 
the common Angle bs the true Lognridten of 
your number, annexing the proper Index as 
direfted. Burt here wore , that the Index 
ks alwaty according to the inreger places, or 
places of Inregers, if any, and nor at all ac- 


cording to the Decimal Varts, Bur if the nary» 
ral number be wholty Decimal Fractions, then 
put its Index according to 15 moſt left hand 
+ [gures place from the place of Unites. 


Thus the Li gerithms of 
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© 23107 1% 1,492561 
0.003104 i» 3,492061. 


To find the Logarithm of anv number he 
tween 10000 and 100005, vous mult airft feel 
the Logarithem of the four firſt places as tee 
fore direfted, raking notice of the difference 
that (hands 1n the mot right hand Column un- 
der D, with this difference enter the Table of 
proportional parts, which arc at the end of the 
Logarithm, and there direaly againſt that aum- 
ber, x24 under your filth Figure you have 2 pro- 
on] number, which being added to the 
uhm of the firſt ur places, makes the 
camplere Logarahm of your number. If the 
Logarthm of 347556 be ſought, firſt feck the 
tha of 3478, which will be 553549 

the common 11Frrence under D 121, with 
this diflcrence ener the Table of Parts pro» 
yr_ and had 121 w the firſt Column vo- 
D, and then againſt that number, aad under 

6 the laſt Fgure of the Laſt e of the number 
$1936, found at the hcad 1n the feventh Co- 
wan you wil had 72, which added to 
(13645, Manes (i422, to which ehxing 
ns Index 4, you have 4, $14721 the Logs- 
rhe of 247536; tur it the Purnbirre tad fhren 
34496 6 the Logarnhm had been 2.14002 1,7 
z79 'e the Logmithm had Teen TILT HELL i 
the narurs! number had been 35 786, the Lo- 
garithen had Ween 1,553731, and if 3. £505, the 
Logaritim, 
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Locarithm 0.<<2*21, &r. © that the Logs- 
rhe 1 the fame, hut the Index ares accord- 
ing to the place of the firſt, greareſt, or moſt 
left hand feure. 

To ftnd the naomber aniwermg tn anv Logs» 
rithm given; oammring the Index, feck rhe 0+ 
ther fie fGgures nm the Tate of Logarnmms, 
and if vou cannat find them all cxatt, rake 
the aracref?t, then are ie averages tn the Marge 
wth that orher fhonre over-head the natural Of 
ahlotere numbScr. 

The Locgarmhm 2. £44t41 omrring the In- 
dex 2, 1 find c44f21 to anfwer 2406, and 
the Index ſhrew there arc © be four inreger 
CT they are all mnregers © (© the 

whom 1.444821 locked in the Table 
would give x 4<6, that is, 34.06 and 1,444821, 
©,1<06 all Decal! Parra. 

It the Logarithm cannot be exattly found, 
and ver you defire 1© have the natural numbey 
to five places, firſt find the maraber to 4 places 
& hefore, noring che commun difference under 
D on the rght de, and taking the difference 
here the Logarrhm groen, and whe newt 
lets Logarinhm found 1n the T avie. then leciing 
the common difference n te Tae of nr 
pernonal parts, in that Line fod our the diffe- 
rence of the Logarithe, and over-head you 
have the fitth Figure. 

To cxempithe wn the Logerthm 2, «a3* 12, 
the Logarihim next ich 14 443571 aniwering 
{*) 


_— 
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to 2496, the common difference 1s 124, the 
difference of the Logarinthm 1444, which mm 
the Table of proportional parts agarnit 12 
gives 3, fo chat rhe naturs) Purer is 34953, 
and becauilc the Index 15 Bn, 1 345-©3- 


To fel the Sint of Tangent of any Digit al 
Mis. 


W the Degree be lefs than 44 deg. loon if 
on the head of the Table, and the minutes 
down the left Column under M : tut if the 
Degree be above 45, look it ar the horrom of 
foot of the Table, and look the nunures vp- 
ward in the Right-Hand Colamn, and in the 
Column diſtinguiſh'd by the Tre of Sine, of 
Tangem, or Cofine or Cotangent ( at the bot- 
tom or trop accord as the Degree 1s ) right 
againſt the min. you the Sine, Tangear, 
or Cofine ſought for. 

Suppoſe you were to find the Logericthm, 
Since or Tangent of 4242 deg. 12) look for 3» 
deg. ar the head of the Tavie, and down the 
left hand Column wider M for 12, then 
ngr agrnit 12 mmnures wnder the word $in17 af 
the head of the Tale you thall Fad 9,7 26626 
which » the Logarnhm Sine of 22 deg. 12, 
and againſt 12 under ( Taxg ) you have 
$ 759157, the Logarithm Tangent of 32 deg. 
12”. 

Suppoſe you were to fhnd the Sine or Tarw 

$* ae 
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gent of 45 deg- 47\, look 35 deg. xt the head 
of the Table, and upoe the Rignehind Fage, 
| ecaute the munures exceed 2 n the Co- 
ymn wader M, vou muſt look for 4+ and 4+ 
gainſt 4+ and under ( Siu ) af the head of 
the Table vou will fad G9.v5 74 42 the Since of 
25 deg 47 and againſt 45 , and under Tan. } 
you'll find $,45*9424 the Tang. of 37 deg- 
47 

Admit vou were to fnd the Siz or Tungrtt of 
$4 deg L 4 rum t© 6g dep gt the neo 
of the Table, and upon the Right Hand Page 1n 
the Column over M look upwards for it, & 
gant 154 and over ( iu) at the foorof rhe 
Tac. you i} had I I<I477 the Se of 54 
deg 15, and agarmnft x4, over Tag. } you'll 
hand 10.3156 44 the Taxg, of 64 deg. 15, ao 
againft x4 + over ( Coler ) veaull ird g,635931k 
te Sme Camp! or Coſine of 64 deg 14 

Supp E wu were wn had the Tine or Tat 
gent of 58 deg. e4 men Turp to the 98 deg. 
at the Worrrom of the Taxes. anc! \POA the 
Lefr Hand Page C hecaute fc min. exceeds 20 } 
over M look for («4 min. agent which, and @- 
ver { Sine) you I] had the Sine of »+T deg. cf 
min. Be g,Gis:;, and the Tangene 1n he 
ſame Line over Tux. to be 10,707. #7, and 
the Corang. in the fame line over Cetarg. tobe 
G,2 910 T2 

To hnd the Sine or Tang, of any number of 
Degrees #nd Minutes, exceeding yo, lubſirat 
them 


| 


' 
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them from ifto deg and look the Sine, Co- 
fine or Tang of the reſt, as above direted. as 
to hnd the Tang. of 153 deg + min ts compl, 
to 150 deg. 1526 deg. Fi min. which looked 
in the Table gives under the Title Tag. 
$,70457% for the Tang. of 14; deg. + min, 

To had the Sine or Tangent of any De- 
grees and Minutes above 185, but under Ly% 
ſubſtraft 1 there from, and look the Sine or 
Tangent of that reewin'd 5 as 

To had the Sine or Tangent of any num- 
ber of Seconds under 2 minute. From the Sine 
of _ of 1 min. ſubſtrat the Logarithm of 
60, and to the Komainder add the Logarutm 
of the aumber of Sconds given. 
Admit the Sine of 14 min, were required, 


The Sine of « ran. © £,443716 
The Loguithm of 60 bs _—,7$:454 


The RENE — nm 
The Log. of 14 — i... 


The Since of 14 mia. - 


ſe$31703 


A Sine or Tang. being given, to find the 
Degrees or Minutes anſwcring thereto, if it be 
Sune lefs than G9.8494, of 2 Tang. les than 
10,5700, then it1a Sine or Tangent Ich than 
45 deg. and 1s to be fought in thole Columns 
noted with the words ( $444 Jang. ) on the 

head 
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head of the Table. But if the Sine or Tang. 
exceed theſe reſpet ve Numbers, then the 
Degrees anfwermg thereto are more than 4f 
deg and are to be found in thoie Columns mart» 
ed [ Siu, Tang. ut the hottom : a 

Let it be required to find the Arch anfwermg 
to thy Se 9.64162: 1; tht being Its han 
- © ics. | run over the Columns of Sines, that 
have C{ Sis } writ on the head, and under 256 
deg. and againſt 154 min. 1 fnd the neareſt 
numer to my given 5m 

Admit again 1 were © find the Degree and 
Min. correſpoading © this Tang. 11,2564 ti, 


this bring greater than « 50000, 1 hok ©6- 
ver the Columm of Tang. marked ( Taw. }) = 
4 4 #4 £8.15 Ef Ti EE anc! vcr 49 tee. 


and againft «4 min. I fnd the nearett, there 
fare the neareft Degree and Min. aniwering, arc 
xs dep #4 min 

To muitiply one number by another 3; by the 
Log 

Add the Logir:thms of the Numbers, and the 
Sum 1+ tht Log of tie Frod ' 

To divide one number by anather. 1+ ro fu 
firat the Logaricthm of the Diviſor from the 
Logarithm of the Uivideud 

Three numbers ng gen @t khnd Z fourth 

rrigans! by the Ly g 

Add the Logarutm of the feeond and rimrd 
numbers together , an-{ from that Sum fubſtrat 
the Logarithm of the firſt, then 13 the remainder 
the 
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the Logarinhm of the fourrh Number fought” 

To extrat tc Vquare Roorrt 28 Number : 
Halve ri£ Li gi n It the Nuri or divide 
it by », and tc qo, i we Lng. of the Root. 
But to cxtratt the Cutz Riot, divide the Loga- 
richm of the given number by g, and the quor. 
is the Log. of the Root. 


Of Tait is giaral, 


1. A Triangle is a Figure comprehended of 
three fides : and 13 enther Plajnor pharrical. 

2. A plain Triangle 1s that which is defcrt- 
bed on a plain Surface, and if its three fides 
be rght Lines, 1t's called a right hned plain 
Triangle ; and that is again either right angled, 
or obiique angled ; and the oblique, 1 either 
omule of acute. 

;. any one fide of a right-lined plain Tr:- 
angle 15 lefs than the fur, and grearer than the 
difference of the other rwo Hides. 

4. All the three Angles of every right hine41 
plain Trian.ts cqual to 180 deg.or a Sermicircle ; 
therefore if mwo Angies of a Triangle be 
known, the third 11 alſo known, being only the 
Compl. of thew fum to 1% deg, Ale if 
one Angle be known, the fur of the other 
2 1s known only bw ſwMſtrafting from 18+ deg. 

g. Any one fide of a right ined plan 
Trung'e bring continued, the exterior An- 
ge 1» equal 20 the rwo interrour Angles op- 


polre. "H 
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A pain nght angled Triangle haitr ore 
ge Angie which chr 5 aty ws arte 
ngirs, and therefore arc neceffarily the Com 
ements one of the ather, to that tte one be 
ig xnoOwn, the other 1 alſo known. 

9. In 2 right angkd plum Truungle, the 
ym of the Squares of the Sides containing the 
Pahe Angic 1s cqual to the Square of the Hy po- 
Senuls! 

* T4 Dociriee of Neaen Trranglts, Tigomw with s, 
r the Dottrine of Triangles reaches the mun« 
r of compuring the Sides and Angles of Tri- 
nges, from cerrain das. 

In every Triangle are ine parts , theee Sides, 
| three Angics. 

In a right angled Triangle arc grven ror be + 
des the right Angle, ard in an oblique Tris 

gie are given three of theic parts to find 2 

rh. 
But note, that the 3 Angies are not ſuffoiort 
the Sides, they give no proportion of the 


eo. Any one of the Sides of a right aft 
ied piain Triangle may te made the £24 of 
Circic and then the orker Sides vol be Singh, 
angents, of Sccan t Anges, and what tro 
mon the Side pur, an iis faith to the 
144%), the fame tuth ce Sie, to we 
Sines, Tangent, or Secancs 'y them repre 
ed. From hence arc deduced the wo fhift 


[7 WW 'ng A x om. 
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Arions for the Gilation of 5! plain raght-lant 
Irbangiis. 


1, In any plats Triangles the Sides are & 
reftly proparconal to the Sincs of their opps 
fire Angles. Ard tn four ry. 

2. In the right-angled Truangles, as one Lo 
14to the other : fo i the Ridin to the Tanger 
of the Angle oppotire wo this laſt Leg, 4% 
or (rr 7 

3. In any plan right-lined Trangle, as the 
ſum of any two fades is to their d ,u 
ts the Tangent of the half _—— —— 
fite Angles, tothe Tangent of their half df 
rence, and the furn of the : jum and * d:#&e 
rence us the greater : therefore if rwo Side 
and the Angle included be given, the reft from 
hence will be known. 

4. As the Baſe is to the Sum of the other 
two Sides 7; fo is the difference of theſe Sides, 
to the difference of the Segmenrs of the Baſe, 

Nore that in ſtating the Caſes of Trangia, 
f a Side be ſought, you put the Radins, of an 
Angle firſt : bur if an Angle be required, put 
a fide firft. 


Theie four Prop. reſotve all plain Triang\es- 


U/ 


(| 
wh 

T 
anc! 
5 
are « 
rate 
= 
ind 
'tel 
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St the H'orld, 


All the glorous (pangled Canopy of Stars we 
with te Earth, and whatever clic 1s con 
med therem Bs called the merld, which tho to 
ſceming © vaſtly exrentive and great, is but 
erv (mall part of the Unverie. 
= Thi Canopy, or admirable Concamerarion 
t reſpedting the Earth, which w 4 part, 
Wen «ve call it World vs called Heaven. 


Of tbe Ileaven and Stars, 


ſhe Stars are of rwo kinds, Fix'd and Mu 
wih.c. 
hs Fix d always keep at the Game diſtance 
_ one from the other, and arc far 
or nown from the movable by their ewink- 


Movable arc either fwch as move reg 
leafy, and according to a known order, and 
are called Planers, or irregular, whole way 2nd 
rate of moving nothing can be (ard of, £11! chic 
fg is foen; theſe are called Comers and £4 


TH 
fix'd Sears being many thouſands arc for 
influ ion's (a ke nominated by Parcels, or Con 


fiallarions, to which arc given the names of 
C 2 Mcn, 


25 The Twer to Nat fat 1977, 
Mon, Errds, Bcaſt:, Of (oe tat Cie, I 
p\caicd the Ancients. Of theie Conficllirmeg 
there are about 60, the Stars in them bein 
ſome bigger, and fore Ieffer, according to 
Kates or Magnitude, thoſe of the firſt Rate & 
ing the very biggeſt of all we fee 5 the (ecrm 
are of the fize of thoſe 5+ well known ones 2 
Charlie's Wain; the third of tharof the Fe 
Star. Within this Sphere of Find Sears i= 
cantained the Planets, Earth, and Sun, the & 
being fx'd, and as the Center, round wh 
the Flaners more. 

Theſe Planets are enher Primary , whit 
move about the Sun, as their common Cen? 
the nearer {wifter, and the remorer Nour 
according to their diſtances from hm : Or + 
cundary, which move about the Primary 1 
their proper Centre, as our Moon about & 
Earth, and both rogether about the Sun. 

The Primary Flaners are fix. 

I, Saturn, the fartheſt from the Sun. 

V PJapitr, the next, 

4 Mai; moves within the Orb of 
Pater. 
&f The Earth within thar of @. 
2 Yai the next torke Earth. 
y Any 1 the innermoſt next the % 
mW the Earth is between the Orts of / 
and 9, 

Tho the Earths annual Orb be very larg 
compared with its own Diameter, yer if co# 


part 


The Tuwto/ 16: NAV 240107, 79 


wed with the vat diftmce at which the 
4 Sears uf p'4 ed wit our If, ric Ange if 
wont 1+ hard: Gentile. Go rhar in what pare 
cover of her Or C ©} af Me I never 
helvis 15 apprararitc, and the fairpcit forvrinsg 
tf lene, in the Cenrre of the warty Hoavirk and 
nes produced from ter Cervre to cach Srar, 
n prvmut 11 H-2ven, ry 5 31 rhe Donny 17 any 
WLrcie 1n tie Heaver 1 detign Vie Srar- 
go117, or Circ on! = 4CE. 


Of the Body or Alajs of Farth and 
FPatcr. 


That it's a Giote, and has a property of at» 
rrafting all it's parts, of it's parry a tendency, 
called werght, towards its middie poime of 
Cervre, and that wprard and downward ar 
rerms only reſpefting the Center, or (ard mid 
point of the Earth, 1 ſhall nor need to 1oV il 
vpn, they bring common, and well known 
noon already apyretended Ly moſt p« 

Thu Gione of + antll ind \WWay'er YT ' 
pms direftiy oppot t< rhe one to the or) 
that conſtantly 1n\pect the fame parts or p« 
of the Heavers. which pownts are calcd Fo 
1+ are alo thoſe points in the Heaverr 
fo Red 

A line paſſing throygh the i149 of this Ginmbe 

{ : Ir0GMn 
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rom one Pole ro the ovther,, and allo paſting the 
Cemrer, 14 called the 4rx. 

Imagine a Circle to girt this Globe of Fart 
and Warer rod in the muddle berwern the 
re Polos, © that the pluin of the Cirrie mn 
he 2* r-pht Arp c« nin dral thy Circie n 
called the Equrmaitiil Crcle or Line, and x 
bring the principel Line of wie among Seamen, 
they often omit the word Equinottal. calling 
i ths Liu, A Circle right over thr mm he 
leavers 1+ called by the lame name. 

Azam rwnagine Circles ro paſs from one Voie 
w the ether through as Fany degrees of pint 
of the Equinotal, as you picate, thee Carcies 
arc called Miridian. 

The Circle you fre wn a clear day where the 
Ay and Secs ferns ro meer all rownd » cafed 
the viffile Hermes, paralicl ro which at the + 
Nance of the Earth's Semidumencr 1 the tas 
Hw i108. 

The pomr in the Heavers direfty over your 
herd 1n all places, nr called the Temich, and the 
pow under the teer 1s called rheNadr, and arc 
2 h of them go degrees from the Hormzon. 

Now again imagine Circles tro be deſcribed 
m ne Heavers round the Globe, off meeting 

1 the Tewth and Nadir, os the Meriduns do in 
"© Por, and 5 cut the Horrzon a rght An 
$ © 3+ the Merrdians do the Equizndtial, 

Thee Circles are called Arimath Circles. 

And it there be imagined Parallels to the Hr 


[L0 
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on upwards towards the Temrh, they are call- 
1/av gw, or Circles of Ainrmude 

Tho that 1ahabit wander the Fquinodtial ze 
Eto have 2 right Eobore 4; thotke under emier 
ls 3 Perch wrrr 4 but thot In any onfier 


4 an j i Tie L '4 


- 


[ F OM , 
C/ I 15* Motions MEFTIOUrCo + f oy® 


0573 


The Sun frerms to fave & twofold morion, 
She one from Faft o Welt by which he makes 
the davs and nights, and is, tho feemmngly, 2 
moron mn the Sun, only te turn "2 of rhty 
Slate of Farth and Warer on 15 own 41i: from 
Weiftro Filt in rwcnry four hours. 

The other « of the Sun ro Wet from Fuft, 

nee round within the Ort of the Fra 4 Sears 

m Conſtcilarion ro Conftellzanon 11! in about 
g* 1,44) he comes to the fame place or Confie!. 
btion again, and the traft or way he deſcribes 2+ 
Mm mg; the ha 'd Scars in th 4 4; . % caicd 


we Echpri k winch «© armrtd | ' vE ©- 
$4; pars, — d 8 "_ 4 SO 2 | $3 © l ov, 
% $41L, + 40a , of if; { 

L ,, yy Firgh, Las, IL TY . ; > od F- 


Tar i a), 'Y 'SE $0 tal, — AMAid4" 54 * + 6/46dT; 
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Thu matron 2llo, tho artribured to the Sa 
is really a motion of the Earth round tlc %s 
making Summer and Winer, Increaie and I 
creaie of Teclination, and length of davis 
diftcring times and places of Filing and % 
92 

The pomn's where the Equinoctial and F 
ik cut one tht other arc ca..cd tice Lo ' 
a Pons 

The diſtance of the Son of any Srar from 
Fquimottial, cirher North 
Arch of a Mcoiitiun berween the Sun of Su 
and the Equator 1+ calied it Decunation 

When by the turning of the carth on 1t's Ars 
tc Faſt Part of thee Horizon B brought 19 I's 
Sun of any Star, the fun or ſlar bs (ard to rf, 
and when tlie Welt Part of the Hor:z@n 5 
brought to the fun of Nar,'s aid ro fer. 

The point or degree of the Equinottial os 
coma to the Meridias, weerher with the tus 
ex any ſtar bring numbered from the Equinottu 
Voir 7 1 called its Aight Aiebes. 

The Gcgree of rhe Equinoftial that min 


: : 


of Sunn, of '* 


' te 7 (har in an 0119 ze pliere 14 calle 
” orqe Atceniion, ant the degree that 
with tt 1 me Deicenſion 

Ihe Jr ftance of the fun or amv Bars riforg 
! * Eaft,, or iorring from the We ft, thy 
”. 1 ro of the Horton breween the Ri 


: 
"If 37 * 14 F 2f? or Jer? ng fizr ar.d the W.Hrt 
Po! tis Cai cd #374, 477. 


- 
_ 


| 


TY” 


-0 


> 
—_ 


444-44 
- ww T7 4 


- wv 


pa FT 
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The Time of the Sus riſing or ferring before 
afrer fix of the clock, is called wy Df 
A. int 

The Arch of the Horizon herween te Ve 


an, and 2n Azimuth Circle patſing Fircoug? 
e Cerver of tic run, Cr an flar, BCEXd He} 
TS 
8 tat att the Ange ernern # Hiwiroen 
d Vitual Rav, cr Line, piling from the < 


we Cenrier of 1 C.nctit,r ovirvecd 


d 
j P p 
()# fe Aj T7 f 0 'S; IJ; . 
LI 
q Tc "1 IO 11 2, © +4 ; ” FLEET FE _ 
gon, the tuft from Faſt to Weſt in 24 Lowry, 
: TT nutryi near : FIT ; | Pp #4 "6 £ L 


. 
mon on A x1 ' "W7.” " ( RA, moon no 
She Larth be performed in 24 hours neareſt, ver 


he 4 He mann every dan oy Fer n mo wn 
av Þ Faſttwarkd a* 477ff ,X o ſheet J 
our ' degree: Car GaY; TC Ny an v 
or come tro her, of the tot, 119 14 drorens, 
"i mA ye ft TFIMEAaTET I FrTwmIN Te mh £ 


Mm muy of r ry E 4 Ci : : TeTwurn ' . : : 4" E 

we ot rhe Heavers. 

The other moricn from Weſt © F aft round 

. ” . - b aretb A rary Ts >: / - © 
= - , IF" —_ 1x ; fr 

ſhe appears 18 all her phaſes, md 


£ : Ry 4 
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Aſpeti with the Gn and Mars, xs Horned, His 
ed, Ginous, New, now appivmg © thn its 
then oy curing that &c. And mn thn her prope 
moron hes 2+ deg. 5 hours, peſſing from a 
frſt ſar or point of che Echprick, vl! i 
comes 19 is again, Fat from one Connie 
with te fun to annie. ſhe ſpends 2 g degrer 
12 hours; for tho in ++ deg. Shown ſhe 
ryan wo the fame port of the Ecliprick, it 
doth nor Grd the fun 1 the pome The Tefr tug; 
foe the Farth or fun moving every dav ataut 
one degree towards the Eaſt, » moved © is 
from the place where the Moon left him, at the 
ſhe cannot over take the fun to come 18 Cone 
fon with him, wnt!! (he has moved +2 deg. {£ 
hours.gg manor and thr » the true cauſe why 
there's 20 deg. 12 hours, 44 Ann. heres 
New and New, when a4 1n 2+ deg. © hour 
ſhe complears her revolution from any fx's 
pon of me Heaven to ie tame aan 

Bar the molt People loving round number: 
have for 2 Jong mme wicd to allow $- davis be 
rween one Conmnmition and anetter, with 
tho i ie 11 Hours, 16 mv. mo much 1; rot tee 
4s much 2s 11 a8 cuſtom among them, I iu 
here no« reform hut explicare 

Nora 1 dividing 365 dy 9, ply "I. 
the departs from the tun each dey 12 degree: 
or 484 monures of nee, which © : of an tour 


that Te wil come is the Meridias * of an 


0 
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ur every day later than the dav before, md 
3 many dow old as ſhe is, © many rimes 
f an hour, or $ of ſo many hours will ſhe 
pre to the Meridian after the fun. 


For want of a firter Infirument 16 matcerve 
| ku {frrararmn of the Moon from 1 —*_ s. 
hey have applved this moron of Mn 9 
mhe Compats, macing 't an Horzoors: Motion, 
Wwmdng the Compats Card mio | nl 
uarrers, 2 divition proper en'y to ihe Foy 
mat: i. thhiymt they utc for re citimatring «t 6. 
ms 2.0 of Compur ing 171 Tv, e's , 


"T very want. ant n W341 1 TC OUT, 
woes never te Pole where the Equinoctial and 
Hwri700 do almolt coincide. 
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A Tate of the Larinudes and Longitudes of & 
prin. ipat Porn, Hirours, Head Lands a 
Ilnds mn the Wort T hens Long a4 
bong recxgncy from the Lizard 


rant and News Zrmss, 


Larnude Long 
Neth. Lak 
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Cat f Lolo and Ns wn, 


—— 
Places Names. Larirud, Long. 
| Narth Full. 
2G dg. m ” i". 
f Cintinss 63 40®N 52 v3 
TT $1 © 44 19 
TT 4 130 lor 1 
i» "' © i143 10 
" F , >» th I 
C 4230 *0 235 [39 
i ” Ss T1 fi 


Ci alts 


z8 
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Coalts in the Sownd. 


7 
Faces Names. [Lav L ong't. 

[Nor Faft 

by mqaccg, 
Dantict [94 23174 44 
$itfia, ['3 620 
Stachou'n 149 2 123 43 
Gotiznd 10h. 158 Lci3 2 F 
E. \enove 6 gon” 47 
(pen HI1T"9v ©; 4117 4 
Gretimbirg | 


T+TE) TT. 
' , 


_—_— = 
'&.. : £ 


FT - Ce 
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INlands about the Coaſts of 
Scotland. 


— — — 


| 


Places Names Latir. [Longir, 

North | | #715 
d. myicg. my. 

Tot nd $0 L161 10 

p | Tis #f Grbur 'T (0-2 To 
F av Maud: 1 4468 1W 
Liwes Ka (3 3 ” 10W 
Kii4s I0:ud 't3 ei 1oW 
? Is :2n1 i ic 'F? 40 Ww 


— —_ _ —_ ts no 


Coaſt of Iſland. 


laces Name. [Larin, {Longir, 
[North Fa) 


—_— Arn EE IIs 


[ grits 427 e4j-8 W 
Shin chants Froniand | | 


40 


rr _—_ ——_—— > O_— — 
— 
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Coaſts ot Holland and Flan- 
ders. 
MPacey Name. | FTI f ng"? 
þ _ Ant | | BTL; 
d. mM. n 
Hamoi'e $ 44:18 3 
T4 Tine: $4 203 2 
Anion 1% 2 22'40 «t 
Rite dan 0210 6 
The Þril $i «O16 ct 
Ofend —_— 
Pant; " Ny p 
C4:45f « 


Avery 


Cwlt of Fag e144 and $:ot art 


Flaces Same [are | 
%oet! 
| 
4. MIL 
J z* S. 14 
3g: 7 F +37 
} TY T4 IH 44 C4 ; þ 
_ 4s 4}? 
X = 's 
a . -. 2 © 4 
, - 
F i 44 - «4 F 
477 & 4 # *® 1 s } _ 
«.0 Fo 414i +] 
| ff $i 17 
S QCriy 
D ag i" ; £ I 
Ti Bra'h f- v5 
Fal-Foriland of the wiget * 1-14 
TT IT, qo 35% 
The Needles ez JI? 
Poarilazet © 3f1 
Tv Start [ $4 
Twe Lirgd 'K. x by 
Tore Soatherme't of zl? end « 9 1 
T4 ja «4 FIT) 


= 
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een 


' 
In the Irith Scas. 
Places Names. [Latit | — 
Nor. Fall. 
wn WW = a 
Iiiy Head. £1 "I10 z6 


The Calf of Mxn 


The mot Nertberly Point of the 


4 FP 20 


Iſt of Man, calidd Point, 4 341" 4® 


Alve. 
F 117+ Had, 7 Fair-Foriland 
Bl aſy4as 
Miſt that 
Car Citer 
Ot Herd 
P ab Fack 
D243 


\& © Thad 
£2 C1 ; 

£1 '9|3 44W 
$1 cal ooWw 
£1 20:23 


3 -#þo 2<Ww 
{3 14'o ow 


Weſtern 
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$3 


_— 


Weſtern Coaſts of France, 
Spam and Portugal, 


—O— —— — 


Faces Names. 


_— ——_— — — —_— 


18s Hvad 
far Hime 
(-zruity 
Ferſrg 
W407 

$, Main 
Þ:k 

Dr 14hiihs 
Ki idos 

Care Ontirgal 
Car FiniTioer 
®* Lii60% 


Cid 5immw 


' 
La" " Longir 
mNerth Faſt 

! md. m. 
- $9 6 39 
* $13 2s 
49 2303 ©Gy 

9 304 Þ 

: 'S on 

8 

+ | 19 
14% 194 10 
43 145 4© 

4 £423 cow 
43 ©5 

js 473 zoWw 
"4 G34 44\Y 
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Seca Coalts on the North 


Side of the Mediterrancan 
from the Straits Mouth to 
the Head thereot. 


— —— 


Faces Names 


Capt tt Gats 
Cape Alrtin 

* Marſiilluy 
Grnas 

* Rome, the City 
Cape Spertrornt ws 
Cape Maris 

® Napli 
Eivertis, of Lignnt 
® Pigice 

Cope Ma" 89 18 

* Salamitcs 

- A. ip0 

* Alix andris 
Attionnis 
Ant 

* Brcith £4 

. ” 


JEZz £43 


—_— — 
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Places in the Mediterranean 
on the North Side. 


Faces Names. Larie. 
Northi Ea 
uy m. 
"Firm 42 4 
' Parms 44 $4þ7 
" P44 [43 8 
WIT 24 15 19 
Cape us Fora! 35 : 
Tangier” 5 25999 


[lands 
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Iſlands in the Straus, : 
4 
Faces Names. Larir [Longit 
Norty) Faſt, 
CE d. mod. m. 
* Palerns, os thr Iſle $acicy. 33 x '21 3s 
* Porton Mare7 (4 19 159 15 
* Rbodes, z6 35 $0 
MunP 4 39 £10 50 
Cape Napels in $4455, 33 10.15 31 
Maiti 34% 44 22 40 
Min 1 17 2920 of 
Corſe ;5 4437 fo 
Crpnnions 17 $7,238 16 
Zan 1346 42 238 40 
Capt Spudia is Candih 24 <olg2 of 
Candid Cary, 34 40/31 $9 
will End of Cres It 27/149 10 


Eaſt End of Cypr a1 13 1342 37 
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The Difference of Longirude berween the 
Lirard and Londen 14 berween «5 deg. 35 min. 
and « deg. 44 min. 

peſt » from Paris 7 deg} and from Landon 
;j0 deg. 40 min. and from the £rard, allow- 
ing the diſtance of the Lizard from Landes to 
x 5 deg, 40 min. juſt i deg, 00 min, dur it 
we make the diſtance berween Lazdor and the 
Lirard to be 6 deg. then the difference 13 1 deg} 
29 min. 

Frrravia is more Eaſterly than Bownis ” is 
min. 4 fee, And Kaveans 1s more ly 
than Bononis by 42 deg. 26 cect, Maniee 1h 
more Weſterly than Benows by 23 deg. 27 
Iec 

The true difference of Longitude berween 
Paina and the Lizard I4 13 deg. 5 min. 


An Advert fement, 
He New World of Woris Or a Genera! 
4 þ Engluih Diftionary, Conrarning the Pr 
per Signtficarion and Ery mologies of all Words 
derived from other Languages, wir, Hire, 
Hrabich, griach, Grith,, Latin, Malian, French, 
C24/h, pitsb, Datc), Saron, Kc, wiciul for the 
Adornment of eur Engliſh Tongue. Tog: 
ther with the Definitions of all chofe Terms 
conduce to the underſtanding of any of the 
Arrs or Scr1ences » VYorT. Theology N Phi 
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phy, Logick , Rhetorick , Grammar, E 
thicks, Law, Magick, Phyſicx, Chyrurgery, 
Anatomy, Chymiitry, Boranicks, &richmer:c«, 
G » Aſtronomy, Aſtrology, Chyroman- 
cy, Pin y, Nan + Fornificarion, 
Dialling, Surveying, Mufick, Perſpettive, Ar- 
chireture, Heraldry, Searicks, Merchandile, 
ſewellng, Painring, Graring , Hwtundri, 
Horſemanſip, Hawking, Hoannng , Filng, 
Carving, &c. To whichare added , The 5';- 
nificarions of Proper Names, derived from the 
Anonent or Modern T as alſo the very 
ſum of all Mythology Ancient Hiſtory, de- 
duced from the Names of Perſors eminent in 
either ; and likewiſe the Geographical De'cr:- 
prion of rhe chief Countries and Ciries in the 
World ; eſpecially of theſe three Nanow, 
wherein their chicſeſt Antiquities, Barrels, and 
other moſt memorabl* Paſſages are mentioned 
not omurring all other Subzeſts that are wicls!, 
and apperrain to Adrance our Exglib Lan 
guage. The Fourth Edinon, 

Sold by Gbadiah Blagrete at the Brcr in © 
Paai1Church-Yard, near the Lirtle North-dout 
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Weſting into Degrees of Longicude. 


The WUſe of this Table for reducing Mil 
Faſting Yr WWeftin? into Dexrees 4 
Minutes of Lomeitnae, 


F the Miles grven be under ten, or conſiſts of x 
rens, #5 16, 20, 30, 4©, Ot. 

Look the Lanrude down along the Icft hand edge 
der Parall, and the Miles in the Head of the Talc. 
in the common Angle of meeting, arc the Degrees, = © 
nures and feconds of Longrude, aniwering 06 io mac c| 
Eaftmg or Weſhng in that Latirede : As 1 t 

Admit s Ship fail fifry Miles Eaft or Weſt in the B&B 
rallel of fifry degrees of Latitude ; how many degrern FP? 
Longitude doth it make / 

Look filty mipures on the Head of the Table, and 17 
ning down the Column null you come againſt fifry La” 
you'll find 1 deg, 15 min, 45 fee ” 1 

But if the Miles Eaſting or Weſting be a compornd Bt 
number above ren, then break it wen 1s articulace wut 
bers, or to foch parts as may be found on the hes? 
the Table: and therewith make ſeveral Entrics, tan 
out the corre! ng difference of Longitude, the i 
of all which differences will be the whole diflcrence « 
Longirude anſwering to the given Eating or Weſln 
As admit # Ship has made +5 miles Eafting in the O: 
rallel of 48 deg. oo min. Lat. 
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Their Sum 1 £1 


Ir the difference of | OnENUUL amwcring to 54 mimy'e 
Eaſting in 4© drgrces Lat. 
Supp c 


Wppolt there be required the of Longirude 


[povermy to 145 miles, Eaft or Weſt in the Lat 42 deg. 


0 mir. 

| deg. min. ec. 
gre I I4 iT 
goes 1 14 it 

"Y gies - S466 = 
be Difference "a 


Admit 1 being 1<c0 Miles Weſt from the Meridi- 
of Landon, and 18 the Latirude £3 deg. oo min, fce 
+ Eclipſe of the Moon begin at 36 deg. afrer eight of 
be Clock af might, and would know what of the Clock 
$4 then at 08428. 


| 


drg m. ſec. 

5 MUJE? gives 2 12 <5 
9 gives 5 Wo 
© 14© miles gives Sd Sz 
CO —_— 

Which muloplied by 10, makes a 6 


deg. h. m. ſec. 
mn ay 'T L 41 17h 
69 60 


Reing to the Eaſtward of London in the Laritude & 
$3 degrees, fee the beginning of an Ecliple at 14 mu 
(© tec, after x31 of the clock at night :; twr the hegrnovag 
happened at Loxdor. a+ 1 am inform'd, ar 8 b. 2» ar 

bw many mulcs am 1 cothe Eaftward of Londaa 


F rom 


Subſtrat 


deg. *& as. 0 


Then lay if 1th. 1« deg 2. 44 min. 5 fer 
there comes 41 deg. 32 min. $0 fee, and looking write 
Tavic againſt £2 deg. Lat. under 1 mile 1+ 4 min, 40 tut 
then again ſay 1 deg. 40 fee. 1 mins. 41 deg 32 mv 
go fcc. and there comes 1406 miles, which ought! 

ve neen 1 00, fwr xv min. 40 fre 14 too much 
bout half a ſecond, which cauſes ths difference. 

Ecing in te Larirude 45 deg. and ro the Weitz 2 
Loanton, I law exativat 9 19 min. 23 cc. afrer 1 
the Moons Eaftermott Limys or F.dge wit come 
MAINT IT the tnme o4 the tam SPPTarance at } 
am informed, was 2t 14 I. 14 mn, 
what was my difference of Longrrude 
how many miles was 1 rhence 7 


C- arrer n 


The hour of the night, $5 1. 40 min. 35 


of the Sear juſt xr the infant of 


taking the heighth 


e Appvuile 


From 
Take 


Remainder 8 246 30 
Yay 1 h. 15 deg. 1 h. 34 min. 25 fee. and there 
mes 23 deg. 35 min. the Diff. of Longitude; then 

noking in the Tavle againſt 48 deg Lat.under 1 miles x 


mn. 20 tec. then again fav, 
1 deg, 30 fee. x min. 2; deg. 25 min, and there comes 


«43 miles, the diſtapce berween the Ship and Meridian of 
i409. 


A Table: 


— 


2 1212419 


Eu 


| A Table of Meridional Miles 
2c lh es uu 


| The Mane; 7 tath Devvee. 


— 


mm 


| A Table of Meridional Miles. 


The Mixuces of each Devree. 


: 


+2 x 
Meridional Miles. 


iS tov] Iv04 
1931 
both 
BIr3if 


© 


A Table of Mendional Miles. 


The Minntes of each Deorec. 


— — 


19 2 


SS Src 


The Merndors! Mes. 


— - — 


£%% 
"I 
47 44% 


—  — —_ 


A Tavie of Proportional Farts. 
FED EEE EE MLEKUE ZR 
"s : I 4 l © 1 ® Z , 
| x ; | no q | 7 b . $7 
& : " SHE Oh 7 : "- x0 
| ' = 5 29 HY s| wt nn 
90 ' q | 6 « py | SH 1 T $1 
F # ] : . - | ” ' | IF il 
| | | z i 
, ' . , : T3 4 
; | $} 4B. | na is} ny 
Pi | 0 : ** ; W. | 44 T T* 
, . . c | j 'T 'T: 1. 
| ® | £ & | i i4 ] rx 
: - s | $1 ' 19 'g 
4 | | 4 ' ! FI * 'T. Is 
"= / 
. | ? A 4 18 341 
. : 4 wh $1 8 | of B2 
; _- 
, , > | , 39 Y 
: ; 3 Z 'S. 'Y. T 
” M z4 
5 . », ; L 3 I 
: 4 . Z 17 
: 
: i1 ;6 ' 
| 4 F 34 233 T 
, $ 1 7 : ' , 'S 
i ! F / z > 4 14 'S ; e 
L , *$ : 44 49 
| S 3 0D j — = 'T- 6 af ” 
| | fi | * . 4? £4 A 
* + 7 | , , : 1 FT {1 "T "" 
, ry 44 T7 $4 T3 *; 
: is | 'T] z " | 5 C3 *1 "; P 
4 by j 4 , Fs te IT 
ir) | ' | 47 | , ou | 114 | v4 | og'8% 
' 42 | 4© 2, S1 Fir | « | 161 iT, 3 4% 
| 
6 : ' . T : » 1% . 
| | j > | | | +4? 


Al Table of the Right Aſcenſions and D: 


clinations of the moſt notable fixed Sto 
for the year 1700, with their Different 
in 4 hundred years. 


— 
9 ————__—_— 


OE IE. I 2 ———- 


; 
2} 


Names of the Stars. Right Decli- 7" 
jAlccen. nation RK. 


{H. M.D. M. 


—_— 


The Pale Scar Tr 
The Swuthermoft mn tte 
Wh airs ral 1911 
Andromida's Girdic 

C aſſipria's Knee 

The #64! Belly. 

The Sooth Foot of drdvronrds 
The bright Scar of 4virs 

n the #»4/4; Chap 

Mrislz's Head 

Prrices bright Side, 

The brighteſt of the Pliiades 


| kx Rreaft. Fr” 


- - .- 


= 
a 4 we 
ks +a aca wa 


| 


«© 4 +4 
_ —_ 4 
o_ * 3 Ln 


—— 


The North Eve of Tzzre:s 


BY 
.. 
-_ 


—— _ 


Names of the Sars. R:ghr IDecii D 'D. 

Aſcen 'natio. R& 1D, 

y MD. Mmm. 

Cli>rgs of the Sourh Lye of | | 
44" «f 4 1915 5} ©; « 

The Goat Carily 4 4444 47 7 
The Wright foot of Grimm Fight « ol © 314 fi 9g 
The North Horn Tian s$ 62259 29 i 

44 + ict Wwawbder n * 3 © : " 

In Fu1 v Grridie ST. T - 
the E « Yourh Horny « 2352 s tt £$ 

; In iv Grirrdie | £ ; <<} & 
In © 124 3 Girdie, | c 236 53 ©2 t 
The right rwulder of 4irigs 3+ af 4h, 
The bright foot of Grus 44 | 'F | $6 ;35 & 2 
The great Dog Sirier « 234i 1 4 
The Wpycr Head ft Gout s 16.42 ) 4.54 
The leficr Dog Prove s 2,1 6 © io: 
| | The lowcr Head of "= | 9 235 63 Gquti 
j egy Heart FYITE TY 
} The Lion x Heart Bil .s | ” Lf :8 
The lowrr Pornrer 15 44.58 "21 

| The middiemott wn the Luaod | 
Neck ' — FI 7 *2 
The upper F | al a6, 9 TY 
| | The Lion's rail 14 24112 5H 441 
} [The Roor of the great Ecat | | | 
ta") 12 4ife? 2 It 
| Virgin 's Spike 143 144-9 I3; $1321 
| The lofy hat one in the great | | 
Bear's tail ty; 13146 4 32) 
| [The bfſt in the great Bears failtit (60 Fir gittf 
BF TTY 14 Ar $43 <6 39 


| 


a 
0 p_ © 
- _————— * 
: 
. 
* , : we ” - - 
- 
. 
= P . - 
- 
- , 
- 
— —_ —_——— C_ CY _— 
o 
r 
l 
v 
. — % 
"7 : 
_ 
[4 bs - — 
_ 
- \ . 
Gu . _ - - 
b- l : hy - _ 
. } _ , 
- " '- 4 - . 
: - _— 
” 4 F ”, —_ "un _— bad 
- bs , - b. = 
- bo »4 
_ 
= : - P _ . 
- \ 
- L bh *& TL i WW . * = 
- % * 
»— S Ho * Hs has > > 4 - = ms - 
DC __—_—  — 
=. . -- . PR _ *- = - E , 
_—— YY——— n y—_ —_ — — > —— = 


| | | 
| The Names of the Srars. Right Dect! A. 
ire ing in n 


1 WD Ww.m,m 
, ©.0 -\ n : 4 C 
& *© - , { | p | 
i | The bright ſhonbder of Hf! _ i 1 441 4 
© # &£ *2 £1! 11 . = 
- = +* 
£ j 22 49 
= . : 
T + Head T , 
. = s & Ft: " c zn LY Ma £4 'S 4 
, . wn 1 / - n [ Z 
© 4 & ww %-ak PE F \/ 4k ſ} n 
! : 1): 7 i 4 f - re . a 4 . "1 
Ws Dreciing  decreaen he ore 
n n : 


FE {712m cg CET 1 I, TIC COMET T7 


D. 
D. 


as oo i 
+ W %& «= < a» 


the truc Chart 


. Is $ 1.8 8 E 
+ Wt ['y vﬀ bY Lk" F 
p27 «x EELEC 
17 . + . . 'T, LE] 
x #1 | 130] a3 62 
iis 6s | 4 *®45 + © 
4h = $ v4 y* po 
mn — — —— — 
199 ow | 4s «1 + 
zoe If | 4 G4 3 few þ; 
dig *J 4 4s 7% 
vo> uy S ©z 12S cs 
Z o» | I” ©S4 47 47 
| | 
»i ys ©4 P 3, 
rs 4 4 I & * S434” I&4 
14.4 as P , F"+3 3 
423 4% 77 
ST. . : - 
Tz ” - 
—_— 
S . . 


s © | £, Is 
: 
1% 3 # 2 
| 
# ©1 F 7 
d 60 T $1 
g =72 | 2x * w 
s © 1 S 
1 1; 4r TJ 
& ©3 7 $7 
5 «4 6 v7 
8 us 7* $2 
5 © 5s 2 
4ST vs pi #7 
—  — _ — 
ks © | 294 ' 
yo yt po Wy 
* 22 «” 
14 
' 
| 
: 
+4 ” Is 
OY | 
i \ # Ta 


GR 


The {1 ra Ci 


1 able for 


«© -2 


+ I. 
- 
» F 
" 
4 
Ss 1 
$ FI 
[s 
. | 
* 4 
# 2% 
is 23 
IS 
$9 $I 
n : 
by ; 
#4 Bs 
. 14 
#2 & 
” 
© 


the truc 


Jo I - 
p d- f 
F ' . 
zi I " 
4 i 
4 1 4 16 
: F z;- 
_ : 
. 6 Is 
i ”* 
P | 
I - . [i 
_ :, % 
| 
4 S & 
G I I 
- : 
. 
Ci 4 
- : 


Ic 


PEST 


1he Travarſe Ta 


The Traverſe Table for 


| 65 De 7 De. 63 De. | 33 De [© I 


the truce Charr. 


The Traverſe ] 


able 


the truc Chat. 


The Iraveriſe Table for 


true Chart 


: 28 De 


43 ie 


A Tablc for the true Chart 


6 
7 
Z 
, 
2 


—C———— 
ET | —_— . , | - bo 
\ Table of the Sun's Right Aicenhoa 
; - : Ty j "2, & 7, LS 98 
. IT , : F4 " L L , 
- ® + : Ss : 
” z* . : _ . 
, £ I ' £ : 
« - : ds 1} . £ 
4 a 
: = - _ _ 
” =i : . : : : 4% , 
a wy : % | ; js ; 
: Fl , & | : o* | z & Þ : 
P : + | $* | ' gr | h 46 i 
- 7 | l ' . : eo . 
= Ld. — R 
. Þ 4 . 'Y V @ 4 : TH i { 4 o 
| 4&6 Uqg } B& If = Ss 3} } fy » 
: 
| a4 | 33 yg BS 3 $5 $ ©3 6 
1» 3® #3 T1 16 = & V5 o 
5 36 | #3 35 0s I KE E.. 6 
EE ELEELSC > Þ 'S, 4 4 " 
«3 4171 32 44 S 97 SY 4 
bo 46! 2» of S 19 S T4 4 925 # 
26 46] 23 F141 S 1446 = _ S a 5 
; ſ4 $13 ST P ?! , ; 4 | o 
| — - 
IS \F. £ . * * 
z1 i : | 4! & © $ 4* s 
| 4 6 | £4 Ss as $s +41 
v1 ' v1 - "$4 SS as $ 
' x7 14 : - 
' 'T : ; 9 o , . . 
b : L1 l # : E I T 6 TT - 
- = 4 ' : ! ” 
'L ' i o - - 
—_— - p T 


A Table of the Sun's Right Aſcenſion 


> | Joly aA y»-14 G4 NA+ \ As i O 
” WH, MM v WM M. Mi | MH. wt ar” 
' 4a »” 2©® , 11 p ' 1 | % 
. «© 5 T Z Tan © 14 - ry 
an WIS ds | 1g us | '5 16, 17 2 
$ i $ YT 0 34 | 'F 1 | 'T. T T" 4 
- 7” 44 Y 4046773 33 12 y ' 
EE EFF IT”. 's 3» y Mn 7 
Z F 12 p $0100 as T1 _ - 4 3 - 
2 46 4 16 _ 4 tn 14 3 IJ? T: 4a? 
—— | 9 19/1 wins an -${-4$- 
: - : '7 469 07 of 
** j'» *z2jmn 357 14 of 2 
TECTET oof 14 38 -$ ++. 
ni Taſer win *1 * 1+} 8 1+ + 
wi 3 exfi» hon os "3 -1þ-#- | - #— 
"3 Ss »{ © i» '" iv] 6 Ah $-;þ 4 
| TS) a= = == 
2 Wins 14] 264 off os z 
"” ” win wit 4 + 
ASESOEED MEH PS REAC S 
of 4 16/1 paſs wu, ” id -$-4-$- 
»o Ts oo! wo t] "”" TT} = +16 
wi 641 4] on 3 14 OL 
itolwatl. 4+ + © 30 j 8% of 
1s gof 20 ar? in 19 + _ W7 | +8. 
"TT ATIED of 23 az - 1 $42 
15 $9] © y6{2n of bs — - os 7 © 
Is # ©1 Z {8 I3 £93 14 p wy — 
s 
” 
, 
: 


of $46 


The firſt Year after Leap-Year. 


_— 


- Sun's Dechnation 1631, 1635, 1659, 1693, 


| FI þ ve M arch Ant! FAT pv J | 
t , — = mn — 
cn" — / 
| > «at , TY, > 41 = TT: % oc? 4th / 
== 13. W 13 M [3. Mi a, £3, M 
a» % 2 42 ; _ a 'T. Pi Bj bs 
& * _ | 'F : = 1 > 44 , . ©3 S 
'T ' j = = 4 | s TS: 
ou os T  «S p $1 '* 9 234 Bi 
: 
: , . | | - E : TL 4 
. : " #--j F'l ty , *3 » 
. c 2 'S. 23 . | ' : : z” 
- , , . : Z LS # 4 
- i n A. S2 j = 
T# 43 T 7 I i I 'T 'F 'T. 
” z% P) £ : LF : T 1 : 
F F S " " +} : £ 'L T3 ST 
TS _ 3 : 47 # 3 4 I 4 7 *4 I, 
: 4% i | " 2. - 3 : 
RCCTINCS 
ds | " Tt 7 4s z1 : I 4 IB&s 
4% Oi = a 2 | 6 , 3% 34 Ui 
7 | - 'T 7” . : 23% 
; | : HS a7 | | j 
” 4 | * o4 i $5 o@ Oc O& ON Ban Bf 
1% + | 4d * $ SS 1 l , eo T 
_—— — | —_ 
, | s . . :, ; » | i # 1 I 
14 OY P * £4 . ” * 3 : FE 3 : 
"> : WP CLAUEN CELSL 
46 14 I. = ” $ 113 Fj = 
4 '# 3 4 6 ; 6 | v2 1% 'T. 
| 
" TY "4 3 ol I " 3 4 &7 } * 
S s | 4 - s 4p 10 ; d 071 3* 96 
is : 2 ' is 41 ; 
4 $ ? | 7 ; 7 , "Ys | v3 z 
5 I » c ! a : @ JT T zÞ 
4 ; Y : Bb 
A : k 
The 


The firſt Year after Leap-Yeat 


The Sun; Declination 1681. 168e, 1689, i6 


— 


| he ſecond Year atter Leap-Year. ”Y 


— 


+ Sun 3: Dechindt wn 1652, 1686, 1650, 1694| 


. \' preb : 
— : _ —_— þ : 
: 


ee 


The fecond Year after Leap» Year. 


I be Sun : Deichnation 1652, 1060S, 1 


—_ 


. 


— 


The third Year @2''*r Leap Year, 
— — — 
er Sum 1 Dechnanon 165814, 1 1, 1671, 1695 
— —_ EE EE Ee, 
= F er Wear & p-* if vs ) ve 
. _ = 
3 WW 13, vt 'S ” 13 A ! : v3 v4 | 
I 46 I I '% , 4 49 +1 19 
f l : | : U f ' 7 F 2 
| 
| 23$ i090 j 44 ys 81 F OL 
k 'T T ' j CT 4 4 1 21 & 3 
' - ST; Z P £4 +1 l | 
7 : = - ;, 
, 6 $3 49 l j ' ys +9 *1 37 
; 'T FT 61 n " + Is 4 EF S. 
© ' . nN L13 | Þ . FT 3 - 
l 44 %. a# : 6 'T , 
—_— | - 
" 0d ' z bo 7 s " 
' THE ' 6 . | * [2 49 
F * 4&8 $ 71 1s 
ks . ; | @ | 1 $2 3 Ws: 
2, ©} . «6s | : 6 | : 11 
, Ti , T 47159) WH ”" 1 v3 Ig 
T . FL. \ ' 6 l i 1 ' ” 
TI? $3 | ® 6 1 4 4 = > 'Þ 
17 l | 7” , : : [1 by " 
- , : P . # ; F : £5 'T 4 
7.5 i ® 6 F 0} mn * | 21 n 
TT 7 # © 47 'T "ET 0 
£ L | | 6 : Z . * A FF? 4 | uw © 
i « | "mn F - ,” S | l , " 
"I 3 | we mn 64 | 
, . bo , » 7 i 4 4 4 
\ l : 7 | : 3 40 | 22 'T 
. " G .” T LI | 22 3 4 
v4 = | XZ” | v3 | 
4 : © . = 


The third Year after Leap-Year. 


San i: Dechnation 1653, 1657, 1691, 169 


I £3 0 
% &#TtTTS, , T"7Y 


13. Md '*; 


; 
l he Leap-Year. 
s > 4 = * 
be Sun s Declination 1634, 16<q9S, 1697, 1 
A —_—R | ———_— —_ —_— 
's - Z & : | "4 ; 
_— — ' 
4 . # HO! | F | Þ 
” | : 4 þ F ; 5 \! | , . | : 
| —_ 
12% Sf 123 97] 4 64] & 45 | 14 KT 
j v0 $6 | 7 ST ST 6 ÞJ I. 
0 on 9 a6 | $ 3% =” ; 
: 
P «7 Z Z v | " / ' . 
: 7 G | Is 1 1 4h 3 4 js 
, — 
: : ' o Ll G U 
. : . 'T £ ” . 
l ff " 'F ' j Ke 4s : 
: : bs] = n l "T © - 
: bo % 4 , , ' w 4 
, T1 i I P | 5 'T I I 
j f Z T. (4 : * Ls ; s 3 
*$ . # #64 j 7 s$ 4 & F491] I 
" 7 , 5 I 6 $1 +4 'T *14 
+8 | 'T. 'T £ 7 ' : 
- | 
| . $ , ' 6 'T gs | 3 I ; 
T . : k & | | , 
| 4% $ } 7 I I j 4 'T 
" "7 ”"” | 7 p ; , . ; # V | 
7 SY 7 ST Wo * : 
m— wy 
, ky . , 14 Fs _ + 4 
k '& " Z f Z : 44 * 3 is} L3 
iS 41 , Z T4 | 4 L3 L 3 LB 
” $7 ; Sx j 33 ws | 1 
G : l ' » $$ : | . 
G Ty =_- = o5 ; " 
. 1 $16 6 * : ! ” . 
0 Ty 's | 6 ® D 7 T1 Z 4% "T ; 
" 4 Z v Þ, ” 6 TB ST. 
dS 7 6 6 | #F » , 
. . : 
>< _— ——_ Ee 


The Leap Year. 


The Sun's Declination 16%, 1638, 1692, 1660 7he 


4 rcl 


| 


as » + 4 


_— 


July. 
nor 

13 Mi, 
z- IS 
I 1 £4 
I8 4! 
T1 Z 
I? 35 
"F l 

LT ©f 
219 : 
323 6s 
» $3 
3 & ? 
233 KJ 
13 $5 
T9 41 
"2 

LY z; 7 
'S ©1 
19 4% 
3% 324 
= 2 


wgur | 
% x7 
TI M. | 
Ti ' | 
is v1 | 
4 I 1 | 
” 6 | 
1234 49} 
th * = 
=_—3 
= am 
S Dg 
'F ts 
7 43 
s 29 
if o 
16 465 
15 'S; 
19 ® | 
$ 4&1 | 
4a 
y \ 
# 4< 


Te . 
N arts . 
3, M. 
« 14 
F.. 

$ *$ 

' © 43 

I i 8 

—_— 
; 


OO Q«. 

S& 44 
I vw 
37 

/ 

" ; 
5 al 
Ss as 
y : 
= = 
I ' 
| x13 
3% 4 
'T b 
j T 

$484 4 
2 Þ 
13 h 
'T ” 
| I 
I z 
j C4 
4 , 


ow . os Hs 
"—_ m—_ 
C 
I >! ). 
_ on _— 
: $5 ; Hind 
= 
TS | s | 4 approg 
'. A 0 fe 
'Y ; T1 
” j 
is © 
" 9 To | 
2 
gens 24 
go © L " 1 
—_ —_ T ur: 
— wm 06 
_- «th d, 
z© ' Suocth. 
: +4 41 Lat 
i *3103 bf Me rid, 
"0 *1 = 4s D 
: : N 
: 4+ 
i 4 


The Uſe of theſe Tables of the Sans Des 


(lindtion. 


” Ook the Year on the Head of the Table, and the 
4 Monch under it ; and the Day down along the Lefr 
md Colum, and right againift the Dey in the Column 
propruted to the Month, you have the Sun's Decling. 
vn for that Day at Noon wacer the Meridian of Lazdets 


FA TEMY 


To fhnd the Sun's Declination the 2 «th of 7-7 at Noony 
ww 1506 

Turn over the Taxe ti! vou had the Year 16%, then 
Oe downwards under the Month Fly, rl againſt the 
ith day, and there you il hnd 15 deg. 2 min. Dechnar, 
oeth. 

But if vou te t the Fuſtward or Weſtward of rhe 
Keridian of Lower, vou muſt make an allowance in the 
«.s Dechaation, accurding t9 the follow!nag inte Table 
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A Table to Reduce the Sun's Declination 


fo any othry Meridian. 
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Neciinarion increating, the number ſound 1n thi 
Table muſt be added to the Dechnation found ; bur 1 
Decilination be decreaſing, K muſt be (ubſtractcs net 
from 1; and the contrary. 

Admit the 2 oth of Tam, 163;, you defire 1 won 


the Sun's Declination at 105 degr. Longi:ude Eft 01 
Lon ton. 


W the Difference of Longirude be Weſterly, and X 
r*E 


The Deciinarion for the 2th of 7.5 in the Mer 


f London is 19 deg, ©2 min. and the daily difference 
: that time 4 16 in. Which 16 avin, looked in the 
lead of the Table, cannor be found tur under the nears 
{t thereto, vstÞ 15 min, and right agarnft ror deg your Ml 
nd 4 min. which muſt be added t& 1+ « © min. 
ad the fun 17 deg. o6 min. is the true Declinancen 
here at Noon 4 but if it had been 154 deg, Wert Long, 
« Declination would have been but 36 deg 55 milk 


A Tavle of Amplitudes. 


_—  —_ — {@— CC 


— — 
. | 
$1) - ' | 2 2 + 2 
of —— - þ _ . 

þ UW * . S. 5 4 T a 7H KL 
I : 3% 4 i 4 ; n ; 4 | 

EE *1 12 Tin $ | ; ; s Oxy 

S EY ED £6 in anita anti 
$ 1% *$14 '7| 4 7 4 vi | ' EE 7 
Zh 2M &@A AHL II JH I. 

* | mc m—_ _ — 
S, A is} * 3s L's T » 'T * 

.” T 7” 4 * | , L 4 * 1% | ” 'T: * 4® ” 
g17* 26j8 a1f® 3610 4K 4» 8 619 
p19 9 15] &© Wis oils of Þ fi] 9s 
” " Is [154 $ | D”* af , 7 jo 3 © 4X7 \L 
$ 0s 80 jos yo foal 44.14 of fir v4 > as 4 
, . LS T3 IT 14% 341% yY [701 j 1; os " 
, 3 465 47H F3 FER JT IIL06 We- S Is 'T 4 
'* 114 4&7 its 45 [rs © 744 of 4 OJ TT As 1 
4 vs 47 os el by 1718 is Is 16 IT je6 
6 © $4 117 03 107 a4 fiP 309 fo7 of vv 2ay jr? 
»& >; T4377 5 j1h $ 19% BY 5s ot 5&3 a6 29 
4 18 2 xXx _ , I . dy 7's 18 $% g* its 
I” 30 09 66 15 [12 14 [is 14 11% 44 3 g2 int 
& Ts S 14 IT [37 go 730 LF 10S «$ IO! Ts [1 
8 236 05 36 15 1236 27 724 46 13k F696 »* os 1 #* 
3 34 T3 [34 Yo By 4© 754 10 13% Of 264 I' 2g 
# Is 35 114 34 134 4*® {is F* joy 5 15 a4 1g 
iis bs of is os 34 1% i2f vs 114 64 ds 4s 126 
bs 4 $3 34 a0'24s fo ju « [us is 34 wv 26 

'T. s 3% 64 236 0 wy 09 [07 "9 dF yo [v7 
6 35 20 'np 48 28 <0 148 5; fas 26 238 425 lis 
$* 398 T 'Y £ 1 e L BS 3, LI TY 4t , (5 
is b# 14 38 F* o ” 7 Me &as as ; 
s 16 as 31 02 5t 159 is _ 1609518 48 35 6s (15 
8 T. 4 | 2 _ £4 T "YE 3 z6 $i n FT 

"IT * 
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A Table of Amplitudes. 
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The Uſe of 1ins Table of Reifra- 
CTLONT. 


Look the Alvirude of the %un cf 
Srar in the ft Column, under A. 
and right apaint it in the other Co- 
wan vou Fave te Minutes and Se 
comnds reiratted , which yvou muff 
ſ(ubſtratt from the Alt. found by Oler- 
Y4agon. 
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PROPOSITIONS 


Calendar. 


HWbat « Tear and Month is ;, alſo 
the Prime, EFpait and Dominica 


"_— 


a_——_—_— 


Litter. 
Common Year is 36% Days! Þ& 
Leap Year is 365 Days. 
A Moath 1s cither Solar, Lunar, or 
Civile. 


the Sun 1s in paſſing a Sign, that is the one 
taclith part of the Eclipuick, or 30 degrees, 
which ts about 30 days. 


The Solar Month Is the ſpace of time thar | 


The 


© The Tutor to Navigation. 


The Civile Month 1s a ſpace of r1rme more of 
lefs, according ro the plealure of the Magr 
firarcor the Civil Power, and arc 1n our Caicn- 
dcr according to this oid Rhime, 


Tou1'ty Divi bats Seprember, 
April, June, ard November : 
$57 £5 £7 LITIS. 
$274 February 4.04, 
Which hath but :* jn Common Years, and 
29 in the Leap Year, 

The Lunar Month 14 either Derrodical, of 
©. nodica!, 

The Periodical Month is 2+ davis. y, HourT, 
43 minutes, being the (pace of time 1m wich 
the Moon paſſing from one point of the Todnek 
througly the twelve Signs, returns to the lame 
again. 

The Synodical Month is about 29 davs and 
8 half, the ſpace of time berween one Con- 
junction ot the Sun and Moon, and anorhcr. 


_ 0 


Tat £714, 6 Godin Yom: 


Ii 2 Revolunnn Of IG nt wr Cres J car*, 
# the end of which r1me 2!l the Aipetts of 
the Sun and Moon fall on the Game davs of tlic 
Moarhs vey did nineteen cars bxfore, 


766 


_ = 
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Toe Fpait 


I; 8 number mulnplex of tr days, which 
he common Solzr Year doth exceed the Lo- 
nar by, and ts never to excred 30, becauſe the 


Moon 4 Age 14 never a20ve 39. 


4 - 


7 o Fj S+ Littny 


Is always one of theſe ſeven, A, B, C, D, 
EF, F, G; and doth ſhew Sunday in the Ca- 


: 


iendar all the year round. 


i. + fad the Efextile of Liap Then, & whit 
Nair aftir Lrap* Nears, any Tar of tht Lord pre* 
+2174 ' - _ 


Divide the Year of the Lord by 4g, andif 
nothing remamn, that very Year 1 Leap-Year 
bat if any thing remain, that will ſhew whar 
year afrer Leap-Year it 1s, and the Quotient 
grves the number of Leap- Years that have been 
fince the Birth of (47. 

The Year 16<5, what year afrer Leap-Year 
s it? The Quonent, 421, ſhews there have 
heen 4t1 Leap Years, and that the year 1655 
bs the firſt after Leap+T car, 


| 
| 
| 


The Tutor to Nt 141100, 


C2 
2. To fad tht Prime, or Goiden Namory, 


Add 1 tothe Yer of the Lord, and divide 
by 19, the remainder 1s the number fought, 
and the Quorient ſhewerh how many Revoly- 
tions of ti 1» (2mber hath palted fince the Errth 


of Chrift, 
Admic the Prime for the vear 168; wor 
required, I 


The Prime is 12 : and there will have been 
Vs Revolutions. 


2. 7 f* 4.4 71d F » df. 


Mulriply the Prime 'w 11, and divide * 
Produt by 130, and the Remainder 134 the E- 


pact, 


The Tutor to Navigation. <7 


Admit the Epat for the year 1903 be re« 
quired. 


Remaind, 143 The Prime. 


Fi 
13 
2 
4 "4 
4 FTET: 


23 The Epatt. 


4. Ts find the Agr of tit Mock 


Add to the day of the Month the Epatt, 
and (5 many davs more 45 arc months from 
Mx to the Month vou are mm, mncluding 
hoth months, and if that fum be onder 2%, 
that 1s the age 4 but If w exceed Jo, rake a+ 
way 20, and the over-plus 14 the Moon s Age. 
Thy 


o 
;, 


$4 The Tutor to Navigation, 
This is when the Month hath 31 davs ; Gat 
if the Month has but 306 days, you muſt rake 6.245 
AWIr 7 niv 26G 
The fiith of Dicer or, 1650 Tdefire to know 
the Moon 4 Axe. 


T1 
—— — 
'4 ” 
"+ 
oP! F.pact 
|: Num xr of Mnn. 
« .Davs 


24 The Moons Ag 


(. To find the Tim? of the Moon's Sou! T72 


Molrply the Moon's Age by 4, Grinding 15s 
Produtt by «$, the Quotient gives the hour 
and the Remuarnder mulriplicd tv 13, he mt. 
nures over. LEut If ſhe he above 1 & q 
caſt away 15, and rake the Remainder ro work 
WL, 


4 The Tutor fo N aviation. T5 


The rime of the Moon's Soutliing 14 required 
02oder, 17, 169 4- 


16S 4 
: 

19 6 3 
2 


PF] 
i4 
4 444 . 


/ The Fpadt. 
Ss Months, 


$5 The Tutor to Navigation. 


So that the rime of Sourhing 13 twenty four 
minures afrer four of the clock. 

The reaſon why you multiply by 4. and - 

F c, 13 becauſe the Moon culmmnares by 


of an hour every night iarcr than the 


xt erw ern Oe Nr 


nes to the Sur in 


m he Morning. 


rf rhe Full 


, 


} High Hi 27 
Ve Moon Age in the firf? 
c Ta'rne, and Ae numer 7 
194 the freenrd, herring z&eed 211 
Mich Warr on the Change-ca 
the cxntt rome of Hogh z*cr ar it 
rme pragnted 
a mit ae Time of Higph-Waxer 2 
Bridge te required for Farr 2, 1654s, 10 
the former dir- hon the Marn's Age 
propnled nme to be 
ww thr {mull Tale, under 1+ T 
Ape, right aparnit it tn the orice co: 
10 winch | add + hors, weci 
S W Man, of zt three of the clock 
mo be Huh Water here on the Change, of | 
and the tum K te rruc time. of 
Watcr, Jan 25, 1682, the time propoicd 
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The Tyde Tabilt 


Moon's Age. | Tyde. 


Day's. 


aaT A 4 4 4 ww 


$$ Toe T autor fo Navig atron, 

The Moon being 11 days old, nl! whar of 
the clock ſhall it flow at Fiabing, where 2 N 
be E. and $. by W. Moon mukcs a Full Sc 
on Ne Change-dav 7 

The 11 dovs oked im the Table gives +» 
$9 min. to which oi. 4< min. the time a'trt- 
bured to the N. by E. Pome heing added, the 


fum 8 h, 44 m'n. 1 the truc time of Hitt WV 4s 
ter at F.o virg, always when tlc Moun iz 15 
div: old, 

4. To ud tre Prazeiial, & Sarda) Liftre. 


To the vear add it's fourth part and 4. 4 


ging the furn by 9, the remurnder of th: dr 
vitinn raxen from 7, and the refit hens Ht 
Domwneoa! Lever, that is, if + remain G © th 


Lener: if 06,4: 2.8: 2.C. OC 

In tie Leap Year there ate two [Later 
wird : the one found by this Rule ferves from 
S. Matthias © the laſt of birrato Th - 
Lerrer preceding 1 uſed from the fift of 7 
W 5. Milli; dav. 


The Tutor fo N4V1Y ton. Ty 


Admit the Doin cd Lietg ee Tao, ve 
the vear 151, 


The remaining 4 of er the divitien bf 7 


. 
Merrng taxcen m7 JIve* 2 gw 
for tlic iy Letters, COntugerivg If & 
lL:cap Year N | "IT? Cree Mr S Bf. 
Alztitns 4 ” wd from far. 3, til $. Alg* 
f 4 l # 
\ it the Epat cluncertt a'wary the 


[ | . \ \ C L bac # .*. L £7 and 


I. ' t ads nn & { Hu tot 7 of 


4 ver 259 ' at « 

, 6 c . "i . 

| l er teda he 
: 

were FY 1 j'\ j { 12, Motte 


p | AALI Es 


fo The Tater to Navirates. 


EXAMPLE 


If I would know what dav of the Week the 
firſt of Mach ſhall be this vear 13% 


q ) ft 
4-2 
2 

TT 
7 / 2102 
2100 


—ﬀ__ 


Rem, Which 2 gives Monday. 


A Table 


_ 
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A Table of the Movable Icalts 


Ye " Then £ Fi Js Ace o at , 
: 
| 
| | 
x FT. ' 3 Av 123 Hi "P : 
, T7; #' 4 'T. Mi 3 — 4 
© 4 p 8 /Mip 1 Map , 
ks | Firm. 1 * IT, * Mas 19 
ke 1 My bo 1 M9. 27 7 7 
' 
, F 14 470 g 77 ' "71 / 
# » T 6 'Mvr, 27 [oy T5 
- Fir 253 1,497 TYLEF *# : 
C9 From, 149 a 21 F%z j T. 
, 6 T3 * I , OT 3 
! 
C 1 4 21 "Rs | ' 

o2 | F4 » \pg*. 3+ I p f X 
p Fiw. 209 i | { f 4 
s Fiv ; 2 TT ” 2 
; | Fol» 2 TY 3 Moy na 
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till the Ycar 1710. 


Ba L A 


- 4 
4 


Ta T4 6 «CC Z&a a AA L&A i« £L_<-©< 
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emarkable Days. 


FOE I& 


J'tleetie 
S. Gerg/, 


Fixd Feaſts. 


(2X s. coef New -veart dyv Pia 1 
r KA "Yr, f Twucith 4a "is. 6 
, * 7M ©. S 

Marrvedor of Kmp ooplirt 'i% 19 
Pur thcaton 7 te Yy Fg" T MAY, Of £49 A 7j* 
41). ; 5 
S. Maithbix. Fi. 22 
[ ity day. Mark 26 
3 Aot Evan 7 4 2 « 
S 1'b:lip and in, 8 My {fn POTS 
Birvck and Herwrn of Kirg (1. IT, Ati 26 
S. krnaber Apoit's, fant 11 
Mido arm, of 5. 7's £0” a4 24 
% Pan A le, 54 £9 
..4 Janes port co, FL; 
S. Burtbels ne 1 \_p fille. AiCbT7 ih 


i = # - 
' E _ FI, 
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S. Matthew Apoſtle. Srteber 21 
Michailmai, Of 5 a6 chart the Archangel. $17+ 
rinber 29 
S. Labs Evang. Oftober 13 
S. Simon and Fade. Ollober 28 
Al SWUk Noctmirr 1 
Powder -T (4/58 Nov. $ 
<. Antow apoſt'e. Woven. 26 
$. Themes Apotiic. Detrnbrr 21 
(rad mnaj-Day. Dricm. 24 
2 rrepben, Proto- Martyr. Dec. 2 
$. Jobn Evangeliit. Doin, 24 
LiAvcin1. Dc. a4 


Note that &. Matioia-day 14 On Fiiraty 206, 11 
the Leap- 1 cars. 


To find the Moon's Diſtance from the 


San. 


Ulr!ply her age by 4, dividing the pro- 

du@ by 10, and the Quoncar will '< 
the fgns that the Moon 1s diſtant from the Sun 
then the remainder multiplied by z will gve 
the degrees of that fign. 


EXAMPLE 
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Ler her diſtavee from the Jun be required 
Auget 25, 1694. 


Tok 
I<2Z 
OC —_—_— — 
13 The Prune. 
11 
is 
x 
30 )} 143 ( 4 
»+4 The Epodt. 
5 Monis 
34 Davi 
© The Sum. 
19 SuMr. 
34 The Mocn's Age, 
4 
= ——— 
I 6 That s 6h. 18 mA the 


Moon $4 diſt aucc from the Sun. 


Acccrding 


—_——— — TSS _— 
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According to this diſtance 1 the variation 
of her Phaſes: for the ing 4 round OPAQ, 
globous body, and having alwa's that Hern 
iphere of her that Dehoiderh the Sun malig 
ned, ſhe muſt of neceffiry,, as ſhe moves round 
the earth, chingmng her firuvaton Hort in res 
ſp-&t of the Sun and us, have a different at 
pearance by turning more of ch &t rhe 1un 
nated Hemiphere rowards us. 

Her Phaſes are wont © be counred frur 
according to her fourfold Aſpet, the Cos 
punttion tering eſteemed noone (cerng her tht 
cenced half uf then wholly turned from vs. 
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_ co —_ 
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Avout the third day eſter the Conjundion, 
emerges in the Evening our of the Sun $ 
Rays, and rwres & finalt part of her illumina- 
ted fide rowards ws, begrngng 1 appear 
ſharply horned, her horas looking backward, 
and trending towards rhe Eaft + for nore, that 
while ſhe 1ncreaferh in light, ſhe followerh the 
Sun, and ſhineth after Sua-fer, her in'ightened 
part looking into the Weſt 5 bur decreating 
ſhe gocth before the Son, and ſhinerh before 
hy Rihng, her ilummeted part looking 1o 
the Eaſt. And when ſhe comes to make about 
a Sexrile Alpet with the Sun, that 1s, about 
wwo hem from the Sun, 1» her firſt woe, called 
Homed. She makes her fecond Phaſe avout 
the ſeventh or eghth day of her age, being 
then about go degrees, of at a ſquare to the 
Son, appearing haif miightened, or biletted. 
Alterward coming t© her Trine wwh the Sun, 
ſhe 2 Gibbons, rum'd or (wclled; which 
her third Phaſe. Her fourth is, when in Op» 
potion to the Sun, ſhc apprars who lum! 
nared. and uy called her Full. She mrukes the 


like Phaſes in her decrealc, but in a retrograde 
order. 


An 
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_ —_— - ——— 
PR  — — ——— 


An Uaiverſl Almanack. 


wm —— — — —— - —_ 


Nay. ls April Sept. Jane 


| 


; Max. 


Ez aug lam Lg Dec. Fee. 
| 
| — — — —_— —_— 
| 
E 2Þ 2 ET 2 { 6 7 
| y - 19 11 12 } 13 | 14 
| If | 46 19 19 19 | L © | 271 
22 17 i4 37 -4 37 $9 
*9 "* "2 | | 


= 


On the fare dav of the Week the firſt of 
March falls on, will rhe firſt of Firraary and 
Nawenarr fall ; and the feveral days of the fe» 
vera! Monti a in that. 


The Ute of this Almanack. 


+. Av Pr of te rvich: in an9 Marth & Tizr 
brozg gion ts row woat Day of tht Menth 


bi $% 


As aderir © would know what dey of the 
Mowh 


iſle CS 
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Monch the firſt Thurwday in April, 1fho, 
ſw be, 

Ey the Lift Propofinion I fad the firſt of 
Marco ro be Monday, Now lonwing mite Al 
manack ( at the head thereof } for the Noah 
Apr il, under if | hnd theſe numbers, £. Is, 
is. 25, which denore the tifth, rwclith, nine 

teenth and twenty Firth davs of 451], to be 
Mondavs, the fame with the fiſt of Av +; 
then the fifth day bewg Monday, Thurſdays 
muſt be the firſt and erghth of 4-47. 


:,. Lf it ed Yevuered is ful Wd G10 of. frg 
| welh the twenty fite of Ju'y wil is an the 
Tis, 1598s. 


The firſt of Mrcb will be Mondav . there 
fore the frich, racifth, mmncreent and twenry 
forth days of Jaly will be Mondays | thenithe 


wwenry fiath bing Monday, tie rwenty filth 
muſt be Suncay, 


70 


Betwixt this Pare, folio -0, and lis ls 
place the Cut belonging to Secaats 
and Tangents, Gc. 
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To ITT the Ts #5 of Cards, IN ut wr al 


Cane ; TO IISTT Srrants. WITTE. 


*, . Fans, Hi urs ani Mines 


; s Circle, + 4 DFF. and 

by Y gee * | oe wo Duma, 
AK. BF gr 2 p a=; nog tt» the £ h-e. 

2 - e e At D £ wie nine cquat 


ring one foot of he Ton paſſes wn 
trimer the div ifors of the Arch, marked 
15, 25, 00, oe rn Le ED OB ED 
3 Line of Chords for overy ten degrees; wht 
hang degree may be divided by gucts. 

3. Through the dirvitions 10, 2%, <7 draw 
Farah © C.D 1 Ch wil divide CE to DR 
Line of Sincy 

j- On F rae F CG perpendiontarto CF, and 
Mn” wg a Ruler ovir C, and the Poms 16s. 25 


. 
". Gfraw tht Lines 19, 16, 2%, 26. ©. © 
» £ &. 2 time ft whoug Tangenrs 
% K 5 toe on C, cxtend the arher 
vers: fad. of the Tanger -1 ne F G, 
q & Arches 16, 10% 26, 29, fo 
” ELEC, DY Ha Line of Sean 
L.4 TT at fr 4, rd fiegr 1% 
- | e At £ D, murx ic Tine 
C DD, .h xcumes 4 Line of Semrngerny. 


CHA? 
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CHAP. | 


NAVIGATION 


Tercberth and dimerfhraterh bow a {-#- 
Ciens Shnp may be condadbbd the forts 
e/t w4y, and i it lhovrlt rms Fee 
tweem any placrs af ined i Faffore: 
Navy «tle, 


Tit Diviſes of Mavgeties arcrdong ts tht 
WwnaZt- 


JF the paces afligned be ar 1 gremt diftance, 

but © that @ Sir'p my ial in hg? Lf 
or within Soundings berworn them, then 
Calicd a Coating. 


(22%: xg. 
For the per ormnance &f wich there wrened 


oat the Compans and Lead, wr Swmadng 
L 16c 
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Line : (ach arc the Vorageron the Narrow, of 
Biwdh Sas. berwern Eaploand, Hulland and 
Franct , allo all about the Bulrich Ser, 2nd 11+ 
deed theo in the Audtrranas arc hike 
Ger, 


Kit igation Prof. 


Bur if the Vovage he to be performed ma 
vatt Occan, wire &; thats viirce for many 
011%, nay weens together 1% al wh rata © 
thy, then xt may be called New gation Prover, 
26d requires nor only the Lead-Line, and ofr- 
dinary Compais, but Azwuauth Compats, Carts, 
Logtoard, and haff mwnore Glas, with In- 
framents for carlrfinut ferwnions a the 
Quadrant and bore-fiaft, &c. and the Naviga- 
tor mult be able by theſe to find ar any time wn 
what place the Ship 1, which »» done by com- 
paring it with any knows place, that =, how 
much the Game knows place Is fruree from 
the (hip, erher towards the North or Sourh, 
which » called the diFerence of Lanrude. or 
towards the Eaſt er Weſt, which, if wn proper 
degres, 1s calcd the diffcrence of Loa 
g'rude. 

To fnd which place of the ſep, how far 
ſhe hath Giied, and conequently how far ſhe 
hath ro fall, and which way, or upon whar 
courte. +, veu have theie things grren, or at 
malt nmcs wo bt actained ;, the Laumude m_ 
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of the place wherem ſhe 14, and whence he (er 
fail, as alſo that of the place ſhe intends 
for. Secondly her courie which uw grren 
by the Compats : and thirdly, the account of 
the ſhips way arrained by the Log. How © 
ſlate and order theſe things given to produce 
thowe required hull is the next Chaprer be 


flac vcd. 


D: £211: 0%41- 


Larirude 1s the diſtance cf 2 Shi'p or Place 
from the Equnottial, enher North or South, 
and 1 counted on tic Mcrid ian, 

And notre, that if a ſlip fail towards the 
Polc, fix s ſaid to Rai the Por; but of The 
lay from the Poe, of towards the Equinoctt- 


al, ſhe's aid ro Dipriis the Pole. 

Longitude 1s the diſtance of a ſhip or place, 
Faſt or Weſt from anorher counted in proper 
degrees : bur of in Leagues, or Mike, or Fe- 
grees of the Mecr:dron, and not in thoaxe proper 
to the Parallel of Larirude , | 
caved Departure , Separs 
Weiting. &c. 

The Courte i Cigar pooiey 
Colt of the Hor 2on on 1 
he ftecred from bac tt 


: 
oF. LT QF C 
angie Derwern the Rum? Line and the Me-+ 
r:d1un. 

A Rum> » cone Pot of the Compal, or 


CiCYCN 
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fleven degrees and a quarter, v4, the onc 
thirty rwo parts of the Crircumference of the 
Horton, or Compaſy-Card: which is the Re- 
preſentative of the Horizon. 

& Rum Line 1 a Line defortied by the 
(ps monon on the turface of the Sea. fcered 
by the Compets, making equal Angies with c- 
very Meridun 

The Rumb 1 the Game with the Courſe. wir. 
the Angle herween the Rumb Line and Mert- 
dian, only the one 14 2 Portugueſe, and the 
other an Englih Word. 


< — _ _— __ ce — CRC @ RR... = —_—— 
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i 

The Compals Card with its Rumbs or 
Points. 

Toe Dill ance of the Rumer, i Parts fron th 


Airriiiry. 
% 1 1 4 i ha 


7.” Was. P | 


ſ—_ Pa; 


47 +47 | 
; 
(4 36 
XP io gp er DB ij 1G SW HW AWMWT 
; ths 3” —_ 
$ 1 + 
| S #<' 
Fur | FOE fy? 1s WEAW wyY.w R 
—_  c____ _— I X n—_ 
| '71 7 
”Ys $* 
tEWwN eb $98 p31W hy s Why N79 


Navigation 
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Navigation or Sailing , in reſpett of the 
Rumb or Point failed on, its aptly divided into 
Right and OS 19uc. 


Right $a4iitg. 


Right Sailing is, when the Vovage » per« 
formed on ſome of the four Cardinal Pomrs, 
that is. North, South, Faſt or Welt. 

If a Ship (al under a Meridian, that is, on 
the North or South Poms, ſh: varreth not the 
Longrude at all, but only changerh che Lart- 
tude , and that wit fo mach & the number of 
degrees the has filed. 

If a ſhip fail under the Equmottial upon 
the very Eaft or Wet Comms; the alrereth not 
her Larude at all : by! only changerh the 
Longirude, and that juſt fo much as the num- 
hor of degrery ihe hah run. 

If 2 (hip fail directly Eat or Weſt ander 
anv Parallch, the there allo alrereth not her Las 
nude, bur only the Longmude 4 Yer mor ac- 
cording to the number of degrees of « Great 
Circle the hath Giled, a+ under the Equinottwl : 
hut more than fo many according as the Pa- 
l ra'lel 1 remorer from the Equinottual cowards 
| the Pole : for the lets any Parallel 1s, the grear- 
er is the difference of Longirude in Gling © 
many degrees of 4 Great Tircie. 


Obaqut 
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Gouuqut Sailing. 


Oblique Sailing 1s when the ſhip runnerh vp- 
on forme Rumb berween anv of the four cardi- 
nal Pont, making an Obl-que Angie with the 
Meridian : and then ſhe changerth continually 
both Latitude and Longitude. 


The Dirifos of Natigetion atcordieg ts the 
CO! 


There be three kinds of Ohlique Yarling, of 
rather methods of prorratting rhe way, and 
pricking down the place of the ſhip. 


Plain Sartong. 


The firſt is called Plam %w ling, manifeſting 
all the varieties of the ſhips moyion on a Viare 
where all the Mendians are made parallel, and 
the Parallels at right Ang'es tro the Meridian, 

| and the degrees of each Parallel equal ro tho 

p 1 of the Equ. Which tho nororrovully falſe 1n it 

| ſelf, ſuppoſing the Earth and Sea to be 2 plain 

flat, and cach paralle! equa! 5 the Equaror, 

| yet by breaking a long Voyage 1re many ſhorr 

| ones, a Vovage may prerry well be performed 
thereby, near the Game Mer dian, 


| * 
| rr riley 4 1 
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Mrcator's Salings 


The ſecond is called Muwrcator's, of more 
ruly Wright's Sailing, or failing by Wriget's 
hart, which demonſtraterh alſo on 2 Flain 
he motion of the Ship, upon any courſe at- 
igned rruc In Longitude, Lariude and Di- 

Nance, the Meridians being al'o paralicl, and 
he Parallels of Lantrude ſtrait Lines. 


Creat-Circlt-Sauling. 


The third is Grear-Circle-Sailing, which 
eacherh how upon, or by a great Circle, paſ- 
ng through any rwo places afſigned, the ſhip 

, be condutted by 2 vrillful Seaman: and 
his 1s the ſhorteſt way berween place and 
iace that may be. 

The Operation of all which three kinds ſhall 
ſhewed by Delineations, or Geomerrics'ly x 
y Computation, or Arthmerically ; and Me- 
hanicaily or Inftrumentally. If the uſe of a 
inc of Chords may be admitted in Geomerry » 


to The Tar to Navigation, 
*s + = ud x 
Plain Sailing. 


Or Methods fake mule always tlie f 
=y " 
of the Foox, Slate, or whatever cite 


draw , or work upon, the Nort') part, t 


nearcit to 1ou the South, then w1l! that par 
| wards the Right Hand tbe the Taft, and that 
wards the Left Hand the Weff,, and may 

that by the Rum" Line, Meridian, and Faris 
| ot Lanrude will alwavs be formrd a Ig 

ged Triange, asthe Triangic E, 4, &, Ng 
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| that part of the Meridian, or North and 
Couth Line conmaned berween Aand C the 
Difference of Latirude, the fide B A the De 
parrure, E C the diſtance failed, the Angic C 
the Courſe, end the Angle B the Corrpl. 
mereof. Any two of which with the rgirt 
Angle racing given, the Triangle may be pr 
trated, and the other three parts found, as 1 
"I the following Exampics. 


CASE L 


bs Tet C FTESSTLEITY fin 's fond t ! D *;riwe 
#' [ atifalf i441 Dis 3 [aur 


S Admit a ſhip from the Latirude fifry de- 
grees, ten minutes North, fail $S.S.W. z3-5 
wniles, and you require the Latitude (he's 1n, 
and her departure from the Meridian. 
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Gromiry. 


Firſt draw the North and South Line AC 


ic | 

24 J 

&/7 ; 

[ > 

_ 

I A ' 
F 
"Y 


and taking with the Compaſſes fixry degree ? 
from the Line of Chords, fer { brcaulc ? 
ſails Sourhward }) one foot in forme pointe 2 
wards the North on the ftard Line AC, ai 
C. and deſcribe the Arch D E, and la tet 
on the Couric two poinrs, or rwenry t = £ 
Li5 4, ry Mnures from - "0 0. 4nd tbe 
CB, Sccondly, whing the given diftat”'F, 
435 from the Line of cqual parry, lay Hey 
the Rum» Lme C E, from C | Laſt} 
from LF Irt tall the perpend rEA 

mcades the Triangle B A C, whore req 

parts LE Aa AC fling tch one aftcf 
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er berween the Compaſſes may be meaſured» 
/ applying to the Scate. 


AC 
F.5 > T5 þ. 


| av as the Radius 17 
J: wo the iiftance run ! x eq 
bÞC mig 4 : #/% 


<q « the Sine of the |} 
_ 0, <31579 
SCouric 22 deg. zo m. þ 
11,269 92 
Tor 1tie denarrure 10-6 


W hich in this Exampie 1s Welling. 


Then again, 


Ay the Radio  —— 19 

» rw the diftaree B C, af 4-1 Step gn 
5 a7 a 
F=IEE + the Coline of the {Qt P 
” , ; a T-3E 
| fCourtc 67 GCE $3 OVNN%. 4 , 
pod 11,641 2<7 


ST the difference of Larirude C A.cach. 
Which br cavie the fatied rowards the Eaquarioe, 


C3io muſt fubftrat from the Larirude E ict 
A i I, {?. » 4c oOreey, To mMmujawrry 1 7 'Y 
© I Remainder 49 deg. 25 minutes Is the | fo 
”” 2 ſhe's arrived tin. It C A had ben more 1 


445. vou mult have divided by 65. 
Ey this Canon was the Tavwe, tbeginrning 
: 


prge made ; and by that Tawe may :ins 
L 3 Propoiiioa 


- 


OO 1 2. —— 
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1 be readily worked , for by lo 
»r'e on the head, and the diflznce 


{ 
Lett Hard Column mn the common B 
e diHorence of Ls ls 261 te & 
mr reſpect | T F 
A #5 Prone nl ie 2 of 
0: I # is _ # 
e Is I JKc It at *1 
: 
] wir! oy Gat! 1's, 
t of He Compullies in the Rada s 
. 0 qrgrer. and cexrend the corner 
n the Sine | TE. , 
£7" [ I1en Keeping 
ce one fore tin gays of the Lines 
, ind raurning the offer backs anc 3 
ir wavy you ard 3 i from e fret 
' Te Riding be third 1 , | — 
x7 TT T Wy j "IX 0 ” ” 
43+ befoce kin fer of + in the i : 
a3n3 £ Lien w Qrter of Drif 0. | 
In” Com f rao Fomrs,, rig Couric "L 
þ cp t exremnt,, fer one fone in 8H mY 
Line %Numner+, and rurning the onice 
hack It 4 14:1 fn 44 , the difference of Li 
a a'OVc. 
WI erence of | de ard I 
parrure eng found by (re ecfiimare 
ſtance from 
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ooidervs is viciated, a+ by the Wind and 5:25 
wn high, throng it after the Stup , of 
-rrents &:. is navght. and not ro be rel "_ 
on . hut as ſoon as the Sun of Sears apperr, 
the Latirnde onght to be obſerved by rhe Rues 
wing trwards the end of ws Trearne, 
h if found diferme from witze ir wr mace 
e former wv 
| muſt rave the dt 
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Gromery. 


Fuſt, draw the North and Youth Line C 5, 
and lucdtratting the Laticudes one from the 63 
ther, take 64 miles, their difference, and 
hom C to A, making the point C towards the 


Lat. 44 deg}. 36 n4 


P—OE” = 


| 
Lat. 47 deg. 21 m. | 
Upper, or North End of the Line, and on | 
A, raile the Perpendicular B A. 

Laſtly, raking the Radius, and (crring one 
forte in C, with the other deſcribe the Arch 
DE, and lay thereon wo Pons ant 2 quarter, | 
or wwenry five degrees. ninereen mmutcys tron 
E to D, and draw CD, which completes the 
T riange 
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angle BAC, whoſe required parts may be 
aured by the Scale. 


Ai WTI, b*. 
(4 
 &-) Tyv, 4 the Cr (ve ny he } 
i if uric Moe Poms, three » cc61 49 


as WLurtcrs, 


7.5 1 the d'Firence of Lar. ? 
+ If '" CC 4 — $ 


£ Radius i 


Fo the diſtance failed CB Y,, ,2. 
_ > 


| 
. . — _— — > _ 
7 3 
Then, as the Radius i ” 
II NO 
& © the diſtance GUd CB! Ry 
- = * 
+ ' i 
$ « the Swe of rie Cour c [ 
duo Points and 2 quarter Of FILLS 


' . 
nou make. nan} 


To the Deperure AB ; 


'* | E100 Mm CY. - —— 

_ By thr Canon was the feeond Traverte Tas 
vb He ca z'ed wick by ehhar Fare Muir ring 
er rope titing bc at vered Ty int TON © for by 


om poouRg fie Twure oN ! e Head, and 
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ference of Latirude down the lefr Column nn 
the common Ang'c you have the Departu; 


Ter ane Foot of thee Compalites on the S. 8 6 
Linc, 1n foe Pons and three quarters, the 
comp! of the Covrie 5; and exrend the other? 


to the Radius 4 then keeping the Compar” 


A 


te lame cxtrent, ict cnc loot 'n 5, the ar! 
fererce of Latitude on the Line of Numer, 
and rmn the other forward, and it will fall @ 
v5 43 the Diſtance run. 
Then fct one foot in the Radius, and cox! 
! her to two Pomrs and a quarter 4 them 
keeping the Compaiiics at the extent, bet « 
n ihe diftance latled, and turn thee offer 


% 


hack { wwcaule it was turned back hetrre ff 
we 1 0 Poms and 4 quarter, and 
V. "1 226 the Departure . 


It having no caulcto tw pect! tte C10 ance 


rc former, of any other reaions,, and arc i 
tured in r (cit of having made 23 ponod « 
mare therent ; but miſtruſt the care of | 
' Homman, that he has ict hier vaw and is 
OF, or that vou have neglected the Vari 

ren h the truc d:iFerence of La dc 

oe 


Nance by the tcliowing Fropclition, 
- Court and Diparture. 
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CASE IIL 


Fw DiSrreaces ff Latitude and Dilawe ili 
(1048, ts find thr Conrſt and Drpertere, 


Admit a ſhip fail rom Latirude forry rwo 
gees, fifteen minutes North, on ſome poine 
erween the North and Weſt ecrghry eight 
Ts, and then finds her (elf in Latirude, forty 
hree degrees, thirty minutes : what is her 
ouric and Deparrure / 
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Grammyy. 


Having drawn the Meridian Line 4 
prick the d'#Ference of Laritude ſeventy & 
miles from CoA; and cn the For Arn 
the Perpendicular BA; then take the © 
ſtance erghry elght miles, and ferring one 
in C, with the other cro6s B A, as it wall ſome 
where as in E, and draw BC, now the L 
B A meaſured on the equal parts 1s the De 
parrure, Alto upon C a@ a Center, wr 
fixry degrees of the Chords, deſcribe the Arc 
D E, which meaſured on the Chords or Rum 
ſhews the Courſe two pornes and three quarter? 
from the North Weſtward, tir, N. NW, tr 
parts of four Weſterly, 

Note, that where ever 2 fide 4 15 he met 
ſured, or laid down a+ the Unſtance, Dep! 
ture, or Difference of Laritude, you muſt 4: 
ways wie the equal parts ; but when an Ange 
the Chords. 


Fithanth 


Aithe Diſtance run. CE U8-1:94445 7 


I ro the Radius Ic 
So 1 the Difference of La- ] 1,57 rob 
nude C A 75 L———— 


- 


40,C7*<cC1 
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To the Cofine of the — —_ 
Angle B «($# degrees, 27 m. 993057 

W hole _ C 31 deg. 3; min. is mo 
Ports and three quarters from the Meridian, 
vir. N. N, W. three parts of four Weſterly, 
Then a3 the Radius ———— 1-0 


mem. 


Is the Diſtance rn CESS . 
miles. 1,9444*7] 
Js is the Sine of the Courte x _ 
Angie Go I1 deg. {3 min. TAI FE, 


— EE — 


To the Deparrure from the _ 
Meridian A E 46 m. Weſt. FT 663159 


By 4.7, Gare. 


Tr one frortin Bi of the Livre of Nom 
hers, and extend the other to +« 5; then tet 
one fore in the R. or Sine of ninety degrees, 
and turn the other tuckward, and it will fall 
in the Sine of $5 degrees, 27 min, ctheComp”. 
of whe Couric. 

Agate tet one foot in the Radios and cx- 
rend rhe other to the Srne of 241 des. 22 mul 
then ter one foor 1n 323 min. and rurn the 6-4 
ther hackward, and it w1l! fall on 45 min. the 
Separation from the Meridian. 


CASE 
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CASE IV. 


The Dilace ras, aud Diperture from the Mrri- 
di2a0 gronm, ts id fot Cour and Difrrnce ” 
Latitadt. 


A ſhip being in the Latirude £+ deg. 05 m. 
North, lath North Weſtwards, ri! her diſtance 
ran >< 74'S miles, and the Departure be 4-*<, 
from which is demanded the Courſe and Dif. 
ference of Larirude, and conſequently the La- 
tirude the ſhup is 19. 


OT IT NO IR 6 ons <a _ 


Gee metry. 
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Having dra«n the Meridian A C on the 
Pomr A. taken ſomewhere towards the upper 
or North end of the Line / becanie the ſhip 
fails Northward ) ramtte the Perpendicuiar B A, 
Ly ing thereon 40 5 mines, the Departure from 
A to B; then rake the diftance 74% miles, 
md ferring one foot 1n B, with the other crots 
the Merdran ACmc, and draw EC. 


A ithmnich. 
\s the Diffance run Lo 4.294 
 < OO —— EY Pp] 
, ; be Rad OO — —— — :  — —— 
So 1s the DepartrureE Ago $--1,60741 8 
' e Sine of the Courſe 11,5--4<1e 
£34716 


nele C, 232 degrees, <3 minutes, which is 
ce VYoines from the Meridian, wr. North 
W ft bv North nearly. 


Then za« the Rad. 'T. 
| the diſtance B C 54*6--—-1,872 729 
e Cotine of the } 9,934164 
Couric, % $7 deg. 7 min. CC 


11,997 IC 
To the d1Ference of Larirude A GC £26 miles, 


. 
$L3C 4 
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which rurned Into Degrees, is one degree, 
three minutes, and 15 to be added to <- depr. 
00 minures, the Latitude ſhe departed from, 
becauſe ſhe raiſes the Pole : fo is the tum <1 
deg. z min. the Latitude the ſhip is 12. 


Ir !ht Gavr. 


Ter one foor of the Compaſſes in +45 
miles, and extend the other to 40't 5 then 
keeping the ſame exrent, fer one foot in the 
Sine of go degrees, and turn the other back- 
ward, and it will fall on the Sine of 22 depgr. 
<3 min. the Courſe. 

Again fer one foot in the Sine of go ce- 
grees, and extend the orher to the Sine of 57 
degrers, 7 minutes, the compl. of the Courier, 
then retaining the ſame exrenc, ſer one foot 1 
946 of the Line of Numbers, and turn the 
other hackward, and it will fall on £25 the 


Departure. 
CASE V. 


The Altrration of Latitade and Diratert fron 
rot Mirridozn g5itn, ts fad Ine Cart 4nd 
Dif ance 168, 


A ſhip from the Latitude ro deg. 05 min. 
North, fail Norrh-Eaftward rift The has arered 
her Lavrude 1 deg. 1© mug. of 70 males, and 


13 


_— oO O—— 


The Tutor to 


s departed from 


Nat If4lion, 95 
he 1 | 
6 her Courle and re megan $1 miles; what 


Saw 


CY 


Ge: {Lis © 


Having drawn A C, and laid thereon the 
z0 minuces fom Cro A, and on A raiſed the 
Perpendicular A B, bay +0 m. from A © E, 
and draw B C. 


, 4 
Arnomet ics, 


— _— 
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4*1jrowitith 


Airhe I-11 # ff T 1 e 1 " 4 A 


A cf. = rf \ 
I; to te Bad, 
$0 11 ibe Depart 


To the Tangent 


[4 


©+ "Ne Fs of 


extend rhe of 


bers 4 then keeping the lame exten? (er 


: 
u 


: - 
' I «& & ® 
—— 
: & +, 
' 
= - . 
= * f oy . =- 
' . ; 
nay : "re add; i 
- - © 4 4 id 
. .. | hs F F " . 
f « . 
# dy 
" - 
. 
: ' _— — a —_ - 


4 - Ki » 4 
- - T 1,47 
i Gariee. 


the Cnmoattes in += m 
£3 ; £ rig Le of 


Up " 71} the T an gent : F p 4 414 + turn 
omer hack ward, ant i will tall on the Tancent 
43 Gegrees, 14 min. tic Toure, 


1" 1 


* 2 


- 
* 


Agi'9 


”— II 


a4 
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pan tet one f # the S111 
ind exrend the 
3 £217 


# bet! 


o3 The Tater to Navigation. 


bt + 
þ $5'5 n; 
D 
4 
| > 
4 
FC Y 
Gromrtry, 


Having drawn the Meridian AC. and on 
the Forint C raken fomewtiere tonards the 
lower or Seuth End. a+ a Center with the 
Chord of Go degrees, deferred thc Arch DE, 1 
and 121d thereon three Poms from Lo D, and 
thereby drawn the Rums Line CE, at the £©x- 
rene 4affe, raven from the Scaie of equal 
parts, draw 4 Faraticl © AG, at F & curing 


$04 
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the Runs Line in B, from which Point B ler 
fall a Perpendicular GACanEA. 


Aion 6. 


As the Sine of the Courte 
33 deg. 45 min. Angle © (727 $4735 


Is 5 the Departure, 4 B 48 | - 1,63 $742 


So 1» the Radius —  y — 
To the Diſtance CE $5; 1 11,509 5747 
Leagues. — Ff 1,941000 
Then, 4 the Radius 19 


Is to the diſtance rn C E 5523--1,9041 13 
v7 . te Cnimg of the Ci uric, ' 199 5 
OF ©, LL dcg, oY  — 


11,606 
Tor the difference of Lirrude?) 
" | Ws 
AC 51'% Leagues, ——— F 


My tot Gawr 


Ser one Foo of the Compaſſes in the Sine of 
23 Pomnrs, end exrend the other ro the Radius, 
or Smeof 8 Pomrs © then keeping that exrent, 
ſer one foot in 4555 of the Line of Numbers, 
znd turn the other forward, and it will fall on 
+23 the D: (lance Giicd, 

Agamn, er One war in 1s poOLrnts, and cx 
trend the other t© + 5 points 4, then fer one 
loot 
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foot 1n $543 Leagues. and rum the orher back- 
ward, and it will fall on 724 Leagues, the 
D:iRterence of Larirude, which 1+ 2154 miles, 
or minutes, which divided ty 605, makes x 
degrees, 235 minutes, which, hecruſe the railes 
the Polc, | add ro 45 deg. 46 min. the Lat 
tude the departed from, and the fur <2 d« g- 
yz min. 1 the Latitude ſhe's arrived 1n. 


Thus having laid down the fix Caſes of Gil- 
ing, 1 ſhall anwex a Series of Blank Examples 
ro the former Cale, wherein the Vhrate 13 
ſomes hat altered. 


:. 11 1 all Leagues 
how many degrees ſhall 1 have raicd the 


Pole ? 


2s. 11 1 fatl 11 1] rave the Pole, 
or alrer my Lat. dep. min. 1 dc- 
mand how many miles 1 have Gilcd 


1. A ſhip from the Lar. \# 
fails 111] ſhe be 1n the Lat. 
1 demand the diſtance failed, and the Depar- 
ture from the Meridian / 


4- Sailing Miles herween the North 


and Weſt, nill 1 raiſe the Fole, or alter my 
Laritude deg. m'n. on what Court: 
have | filed, and how far am 1 Gcpancs (s from 
the firſt Merrdian ? 1 


| 
: 
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C. If in farng males, 1 be 

miles Weſt from the Meridian of the place [I 

departed from , on what point have 1 failed, 

and how much have 1 raiied or depreſſed the 


Foc 

«. It I fad vl 3 be 
miles from the Meridian of the Place of my 
Departure hos many mres ſhall 1 luve 


lated, and os much Tull 1 have deprefied 
the Por, of aitered mv Latitude / 


7 raverſe 
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If a ſhip fail by, or agninſt s Wind, there 
ought ro be an allowance tor her Lee-way, and 
that more or Icfs, according © the Growth 
and Surge of the Sea, and Mould of the Ship, 
and Sail ſhe bears, &c. 


EXAMPLE L 


A ſhip from Laritude 43 deg. © min. V. 
falk SE. by S. 24 mules, and thenGath LW. 
by W.z21 miles. and afterwards WNW 
go miles : and laftly, N. 24 miles +: what 1s the 
Courſe and Diſtance failed from the firſt place 


of Departure; and the Lantude the 


» 
mow in 7 


-- 
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Take anv convenient Point on your Dare, 
br Paper, for the Ships place ar firſt, as A, 
»t from thence having drawn the Meridun 
1, with 60 degrees of the Chords, deferte 
Lech 5 oc, and lay thereon three Poinne from 

þ 10 ©, then draw A ©, and lay thereon rwenry 
h three 
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three miles from A to d ; (© have you prom 
cd the firſt Courte and Diftznce 

Secondly, through the Point d, draw 5 
Meridian d & parallel ro A 5, and with frm 
degrees of Chords, ferring one foor of 
Compatics in d, as a Cerver deqorife the Ar 
ef, lai img thereon ve Poms frome to ff, and 
draw a f, wWenh prick 24 owes fromd e 
rel edt, have vou Lardd Q 
Courſe and U:Tthnce. 

Thrdiv. from the Point g draw eh pers: 
to Ak, and with & dorre ft het by of 
Ire the Arch b 1, lavirg ewrenn 
from 1h 151, and draw gt, thin yr 
kt SLE, 

mb ty, from * dra 
1 Al, and waa 
iv Merr tian it 

n the Rum fron 


e ſhips place af the «©: 
cn drawvil A, and 1 


parts, or n 


Mm Ce p 

i Rn (rin 

/ TT. * Fomye and 2 ou 

re from the Meriden; 1 far fd te had 12 
oo i: raight Line, rd irge Caaric 
"oc mh forgt A 10 L that Courier bad 
Wert North, and a quarrer W: ficrk, 2 
the diftance ©c© 4 1. gant nf me wrre © 

bak 2218 hom | to 4, it mult find £- 
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Sack, and « quarrer Eafter'y off (he: has 
[4H £094 mM, 


A ich merr'b. 


a:the Ridin 19 

m ce diftance on the? 

ft Courſe 2243 m1. 1,z61726 
$9 » the Sine Compl. of 
1”. Coarie, 1. 45d, 15m. 9,91 $245 


5 the 4: erence of Lar.? 
the firſt Couore, 91m Ff 
hen, a the Radu 1 


9 the dine AT 22h $1,361726 


wn on the firſt Courte 
* the Sme of 423 porans, of 

22 deg. 45 min. Angle d AB 9.744739 
krft Conrte 


6 the Deparrure mm the firſt 


Canals and 11,106 4675 


Thus proceeding with the feveral Courſes 
| Diftances grven, fond the Departures and 

bfterences of Latirude to them a'l. 
if the Courſe Te Twrween the North and 
at. then the Difforence of Latirude 1s called 
worthing 4; and the Departure, Faſting; if che 
uric be in the North-Weſt Quarter , then 
K 2 the 
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the difference of Larirude 1s called Northing 
and Departure Weſhing., 

If the Court be herween the Sourh 
Faſt, the Difference of Larrude is a; 
Southing and the Departure Eaſting, &: 

Now place all the ſaid Differences of Lat 
rude and Deporrures in a Table; the Northing 
under Northing : Sourthiags under Sourhing 
the Eaſtings in the Eaſt Column ; and tt 
Weſtngs in the Weſt Column, as benert 
Then add up all the Northings, as likewiſe * 
Sourhings 5; and f© the Eaſtings, as allot 
Weſtings, Laſtly, fubſtrat the ſum &f « 
Northings from that of the Southings, if 
Sourhings make moſt, or the fur of 1 
Southings from the Northings, that you & 
have thei difference, which 1s the differer 
of Latitude, alſo rake the difference of * 
Total, of Eaflt and Weſting for the 
parture : by which difference of Larirude 
Departure, according to the filth Caſe © 
the duret Courſe and Diſtance. 
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d. m. 
Larirud, Depart. 43 3 
Dif. Lat. 


mm 


Lat. ſhe's in. 41 
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As the Dif} Lat. + rm. 0,84 5cg9 _ 
—— in 

I« ro the Radius 16 oy 
NN 1 

13,598 1c6 tt 1 


To the Tang, of the Couric ? 


16,% «2009 ”* 
T2 degr. 1 mon, y- $J© % 
And 3 tc Since of the Courte _ W 
, 9.995779 
v2 deg. 1 min. _ 
EE et _— —— 
Is ro the Deparrure 49%9 169916 = 
$0 1 the Raghuy  ————— 1 _— 
—— —_— a _ —— F " " 
11.668 150 «5 
To the Diſt. $94 m 1,702335 
i a6 
31 fre Gatti. F? 
of 
Tor one fort bn 2 Pins, and evrend the & F 
ther to three Pos ; riicn with the fame 1 
rene «cl ne foot m "TT mm. and fruro i} C ot My an 


backwards, and «x will failin 125% the Eathrg 

in thc hiſt Courte. Ic 
Ser one foot tn 8 points, and exrend the MB , 

ther ro 5 points z then fer one (Get mn; 

and rurn the other juckward, and nr wuiltwialy 

1g'1 the Southing 10 the firſt Courſe. r 


u 
Seconds, 
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Ton tity, fer one Foot in & poinrs,, and cn 
wad the orher wo F poimrs 3; then keeping the 
lame exrene frr one foor In 231 mr. turns 
me the orher Hackward, and it will fail mn act 
the Weſtrag in the ſecond Courte. 

8 Ser one fore in 5 poines, and exren 


ws # rhiree pu = then Keep mg TIT 1&8) 
rene, fer one Foe mn rt my Curing rig « 
the niher ty vard, and it will Gall win 152 the 


Southing 10 [te [econd Corrie. 
, Third? or are fret in & paw, and ry 
141 the orher 16 fix porn ; then retaining thug 
'<.. "> ©. # 4 i 
- er "a / Ja $33 4 ” 
, N\ no : "I: i C _— 
Ser on p lk. any 7 
* 4 , 
15m. turning the orice Tuckward, 2 | 
fall on 1<'2 rhe Nog "on wad Corrie, 
© bk mas ( - TR ET &+_ 7, being 
J colcAcd as betore, and the fours fwArattcd, 
e DiFerence of [9 ; XC +» in. North, 
an! T3 nit E 4903 Wit 
Then: fe | 1 49 0, and extend the 
© ier 0 s Mm. af cr wards Ie ve One tro 
tec dep turr he other fuckwards, and 
X wiifallnonn £2 8. ne Toure from 
the Nath Wert |. Again, fer one fron 17 
the Sire of £r deg. ant exrend the other tn 


. 4 pe 3 " SY E - £ 
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a+ the ſame exrent, fer one foot in 4994 

ing the other forward, and it will fille 
$4 m. the direct diſtance from the firſt x 
of Departure. 


SSI WFAE Ih 


A Jp being bound to the Eaſtaard, 
handing the Wind variable, a (null Gat 
mooh Water plies wpor thete fc veral Cour 
wh the diftances cn cach Courſc a followerh 

The Laroard Tack on Foard, Wind fra 
,S. W. 65. and (io t© S S. E.and k. 


'w E. halt Eafterly —— 
: — — _ 
> -_ 


hit Sworther:y a— 


rarwnard Tack on Board, Wind S FE 


R— Ee ne OOO = 


— _  — - _ -— —— = —_— — s 


the dirt Courſe and Diſlatce 
1&4 IH pace 0 De parture. 
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Thy Example 1! hull work only by the Tra” 
e Tae, page ts ſhew the wic 
cot. 


Courſe. d « . Sou, iEaft W. 
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Maving drawn fevers! Columns, and therein 
fer down the feveral Courſes and Diftances, a 
in the Specimen, turn to the Traverſe Table. 
pare looking the Courſe on the Head & 
the Tavle, f under 4 poin's ; but ar the be 
tom, if above 4 poi, and look the Diſtance 
m the Left Hand Column, and 1n the ſquare & 
meeting will be the Difference of Lanrucey® 
and Departure under the reſpettive Tre m® 
Thus, above 5 pornrs and a haif, and right +3 
gainſt « m. I hnd over the Title Dif}. Lat. 2'if 
m. the Diff. of Lat. and over Dep. 44 m. tt 
Dep. m the firſt Courſe, which theing place'Þ 
in their proper Columns, according as they 27 
Northing, or Southung, &<. proceed in (in 
manner with all che other Courſes and Drift 
ces, enrring the correſponding Differences 
Larrude and Departure tin their Columr 
then add up the Columns of Diftcrence 
Larrude and Departure, fubttratting the 
Difference of Larrude from the greater; # 
the leiter Departure trom rhe greater, and 
Remannders are the whele Difference of Lat 
and D« parturc ſhe hath made from the p'4cc 
h-r Departure; (o in this Example ſhe 1+ 2 
miies to the Sourh of the Þ,4cCC Of Depart: 
and 19 73 miles E. 1: hich by Calc «, 1 find HE 
Cour'e Sourh Eaſt by South two degrees Sf 
ther:'y, aud diltance 34'4 


ELYAIRA | 
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I EXAMPLE INI 

£ Aves 16+9, from the muanth ro the renrh of 
of W404; Courvtes and Diſtances failed by the Log, 
e_vcre a Wind from the Sourh Sourh Eaft vary- 
ha xc to the Searls Eaſt by South, an mndiffc- 
of ven Gate, and the Variarion of the Comput, 
2 5 oxervarion « degrees Eaſt, the truc Courſe 
3 ad direct Diſtance 1s required. 


The Courte ep? comp! ee OS - j7o vp 
method 1s Eaſt rg deg. Sourh and the D france 
PE) m1let * Gt BY FER 1 t het You 5 Mc 


truc Courſe 1 Eaft 1< deg Searh,, and diftince 
44 mites. from which 1 make mv Drifteren 

of Larirude 14 mm. Evut bv my overvcd Las 
tude 28 deg 22 Mm. 5. 1 hod Tam 4g m. more 
North tt an that Account, which ferrng 1] have 
no cave © luſpett my Couric, and Have been 
carctul mim rrvimg. and nad no Current, | can 
aitriauic to nolag but bet Lee-way, which Þ£ 
li4vc 
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he notaccoumred for, taking vt 15 be Ince in 
im wn Warer, thircfore by the truc D: *: 
cncc of Larrude «© mM. and the Diſtance 41 
m. 3; On pure my Courte 2 TUTNg Cali 
and rad oe Fog deg 5. which will again grit 
ms» DUcparture 43m. and Df 15 m. accord 
HZ 3 FEETYRT IT. Eur of naving Mr wil 
exp rienced in the qualrnis of my ſhip, and 
CET ain wint allowance to have made tor | 
wiv, ot had not oxerred ric Yarmwiion, | 
in v'd hive argued another wav, ant arre 
ie 1ithe error to Varterion, cipecially it | has 
in ic any Trval for 4 Current 

[> be abie t& give 4 gord account of the 
ſh > PI4CE Is No iigrtt Carre thing, Tut require 
beſt ie+4n <xperienced Judgment in <Itimaaring 
the hips way, and ircquent © xervation of tt 
Laticule, a perfelt underRanding the qua! 1s 
cations of the ſhip, 4 truc and conftant © 1.0 
vation of the Variation, and no long omni 
ot the rrval tor rhe uncovery of Currems : 
there Xe an oamitiion of the ofxervarinn of at 
one of theie, It may neverthclets be fourd 
tive other ; but if two or more be omirred 
wil x doubriu;to winch of them to artrioy 
the error, ani © n.cquen IV, lariiiy any 
correct ions ve made. Yet note this, wat 
you have omnred every thing but the Torre 
anJ Diſtance, 4+ moſt commaniy it heppet 


men it rHhie Couric be les than four port s 
the Mcr!dian, take the Couric tos > tyur, an 


LE, 


1 a... BO 


be Titor to Naw #4tion. tis 


with thir, ani the rruc difference of Larrude 
rnd the Depurrure: but if the Couric be a+ 
bove 4 Foinms from tre Mcrriiiun, raxe your 
difturue and rruc g Acrence of Larrude, pro- 
duced i oblervation, and by them find the 
Dr parrure {of fomegtimes vou may reram the 
oferved difference of Larrrude, an4 the De- 
parrure | | wad ww the dcad Ree «oning ) to had 
the Gourle and Diftunce. the crror being 1n- 
purcd partly to the Couric,and partly ro the D1- 
ſlance. But once 11 two or three dave, if it 
may be, obierve carctully the Vartarion, which 
will give great light in your Faſting and Welſlt- 
ing, 45 well as prricct vour Courte for ts re- 
gv'ar, and 24 orderiy a+ any thing m the world 
can \'x torhem that well obferve it, If ar any 
tume tf tatl veu, and vou frond a ſudden altera- 
oa of Yarnrion lwpedt wour Compats, and 
Lok tor the Tron that's about It, 

Mainv ncefcledting the Obuicrvarion of the Va- 
riation, by arguing from their reckgmmngs, mMi- 
nv tymcs raic oft Varraton, where there's 
nune, and fomerimes Eaft-Vartuimn, when m- 
deed it's Welt 5 and fomertimes roll ws of 15 
Variation, of 4 tudden mutation, where there's 
2 great Variatzon and very regular. Orhers 2- 
gan carrying an Azimuth Compar, and teing 
«iettlcd 1 Overving tre VYVartation, lev all cr« 
rors in recxoning 06 Currents, max.ng imnany 
hunJirceds More (1,40 fc 14 KNgs 


_ 
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1 Corres, and tow ts 4ow for ren it your 
A446. 


If « Current fer direftly agarnft a (lip in 
her Courſe. it ichiers her diftance fatied by io 
much as 1+ the dritt of race of the Cuircnt in 
the ame rime. 

If a Current run direftly with the Couric 2 
ſhip fails, it will augment her diftance by ©o 
much as 1s the dritt ot the Current in the tame 
ri1me . 

If a Current thuart the (hips Courſe, 1 not 
only augments, or diminitherh her diſtance, 
but makes her err in her Courier, fo that with- 
out knowing «where they are ( which I thall 
at the end of this Tricariic Ihew how © had } 
and when found care raken to prevent the er» 
roars that would procced from them, by allow- 
Ing for them 1n the Reckoning, you man 'n 
failing wo fore imail lone Nand, be at fuch 
lis, that iow May not know wich wav to 
Reer. as it has happ=-ne 4 ro teveral. 

To avoid this, Its u'val now not fo MuUlE 
direftly rowards tfuc's Handy hut to £ct 180 
the Lattude thcerent while they are cerramn 
whether they be to the Taft oe Weſt of it, 

and then keep in that Laritude, fatling directly 
Faſt or Weſt. according as the place heth, 
ll chey ger fight rherect 

Eur to proceed, its a2 Gurcly necefiary £5 
know 
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know how to allow for the Currents epon any 
Rum whatever, (0 that by oblervarion of vour 
Latitude vou may by computation bnd your 
truce Longitude. 


To make « Plain Chart. 


As ro make 2 particular Chart for a Voyage 
Werwern the Parallels of 4; deg. and 50 deg. 
North Latitude, and to contaia 5 deg. of Lot 
pirude 

Fuft, draw the Meridian, or North and 
South Line A BE, and crois it at right Angics 
n the Por A, wh anorher right Lice A BY 
repreſen ing the Paratet of 47 deg. 

Then taking an convenient length for a de- 
gree prick t ſeven rmes from A ro EK, marx'ng 
then 12 44+ 4t4 46, © ro, and fre rimes from 
A to D, making them 1, 22, &©c. Through 
D, 4. 3. 2. ©c,dr Parali.ls to A B for Mort 
dian', and through B <$o, 40. 48, ©. Pa- 
rae 5 AD, tcr Paraich of Laritvde 
ſy dirviding cach degree both of the extreme 


Paralicis and Meridians info $0, 35, 26, 10, of 
12 equal parts as 1t wii; hear, in tome convent» 
ent place dep'/ting the Compats, with the 


Bum'>L inc crawn forth quitc throwgh the 


1 
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T) .41 dow9 4 7.407 a8 It Cott. 3 


Let v repre cre (ome plz © 1@ the Larr de 
43 degrees, and 1 would bav down another 


pac” that's z degrees, 2” munutes Eaft thereo!, +5 
i . : . . % 7% " " _ 
and in Laticude 45 degrees 30 minutes North, | 
birft, laving a Rular over 46 degrers, 35 | ' 


munures of the extreme Meridians draw the 

Parallel of 46 degrees go mnures, as 5 5, ard | k 
laying over ; degrees 309 minures of rhe : 
extreme Parallels, draw the Meridian © c 

and where ths Meridian and Paratiel crov 4 

at d, 1s the place required. 


Burif 1 had been 16 lav down the place & z 
by a Courſe and Diſtance given : as ſuppric | 
know it ſhould Ive N. E. from A, then from A y 


I draw a Parallct wo te N. E Rub Line, as 
Ad. and raking « deg. or 300 m. from the 


Meridtan Line, fet it trom Aontiheline Ad # 
to 4d If 2 
If 1 had Heen to liv it down by the Courſe | | 

and Larrude by 2 Rulir over 46 deg. 7; 
of the extreme Meridians, 1 draw the Paralc! LE 


of Latirude 5 bs, and from A, a Paral'e! to the 
North Eaſt Rum':-Line, + Ad, and whicre 
theic cur ane the crner,. 2 aft 6d the D acc. 

Be Witty, of tf Hat heen to fav it dount 


: 
| the Lanrude and Diſtance, 1 muſt have drann [1 
l mm wy, » . _— , , j 
e& para'lrt 55 as Wwetore 2.1 en 1uking 
tom the Meridian 6 d.ut 40- 1 c diflarice, #14 


be 


JCA—"? 
TADTFXAITTEDh, ; _- 


& b ; 
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and ſerting one foot in A, with the orher mai© 
a prick on the paralle} bb, a =t d, which 
wil! be the place propoted. 

If the Rum Lines be not drawn os the 
Chart, you may prick down the Line Ad, by 
lerring one foot in A, as Center. and with 60 
degrees of the Chords, deſcribing # blind 
Arch, &c. afrer the manner of the firſt and 
cond Catc of Th 


To 1d tht Cowl rut Dilince orrwit at iws 
pact! 88 F787 CLEAarT, 


Laying a Rular over the rwo places, andy, 
fre what Rum'»Line runs parallel thereto, as 
A g. and that ſhews the Courte, which from 
d to F 1s Eaft North Eaft. Bur if rhe Run 
Lines be not drawn, only a Compats Card de- 
pitted on ſome part of the Charr, as in the te+ 
cond drafr, thee laving the Rular over tle 
places, fee how it cuts the pareliels of Lart- 


tuce M. ans, a1 in hank taxing 2 hy, 
| | © f 5 , nl, apply tt 
[110 HIGc oY s.cre'n the Compals Is, 
an 1 ' CE ric © } m he 
Faſt ncy 7c I&C SS. b. and 2Þ* 
; | « z the Thart, 
{ "p » MmeC? [241 , and fo miny 

| F | iny Cure Leagues 
- £ SITTLI 


Hou 
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How wo prick down a Vonage on the Chare 
W the Courſe and Diffance, or make 8 privk 
for the ſhips place daily, needs no more 11- 
fruom than what arc already green 27 tHe bes 
gameg of this Ch. wiere 1 have dclineared 
the Traverſe. 1 would adviie all ro keep then 
Reckoning or Lccount of tie Vorage tn rum 
ber, dailv correfting the dead Reckorrer, 
and tz 710g the correct Eaiftings and Weil 
mes, Northings and Southings 1n particular | 
lumns ; and then if ar anv rimes man be Ces 
hrous to mate a prick for the ſhips place on hy 
Chart, ter loam draw a parallel of Larue 
and at Meridian at hs true Departure 
where gUcy wo cut will be the ſhips piace, 
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CHAP 115 


Oblique 1rinsles applied fo 


: 


Culins, 


i. #7 *Oftrng along the Nore. 1 fer an Head- 

c: Land C »carmng bf mc Sourh South 
Wei. iT is Welt Twth Welt <r£ mils © 
EB. and the the Head-Land C brars Sourh 
Faft from me : I demand my fereral diftances 
tg the Head-Land ? 


122 The Tater to Naviganen. 


4X I. p 
Br oy, 1 
B---' Gn ws 8 
D:* ya Ax & ; 
a, "hep bd 
= Ve G - 
*, F, 4 : F 
f/ 
; 
Ges 
T 3% m2 anv CORYE) | s I* 
place of ! MID. 2 fr ence 
South Wwth Welt Line, a1 A C, and 
Cy Hh Weil LW. 42 ' 5 k 


Ty ; Ml. i 439 & » # | 
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of the Com in RE, with 60 degrees of the 
Chords, defcrive the Arch © f, and lay there- 
on fix points ( the Poines berween Eaſt North 
Faſt and South Eaſt) frome tof, drawing 
BE F, 


Atom b. 


In the Triang'ie BAC bs given the fide 
B A «1< m. and all the Angies, tor. the 
Angle A. 4« deg. or 4 poines berween the Weſt 
South Welt, and Sourh Sourh Weſt Poing, 
and the Ang'e B berween the Eaft North Eaft, 
and Sourh Eaft, 6 pony, or 67 degrees, 10 
mm, and the Angic C herween the North 
Welt. and North North Eaft, which is allo 6 
Poms, to had the fides BCand C A. 


As the fine of the Angie } 4 pom, 9,066461 5 
z*: the Headland, s © [1 — 
Ii rothe diftance run ? 
AB <ri£ mics. 4 

So 14 the Sme of the gue $1 deg. 00 min. 


at the firſt place of obier+ p1A--2 8454815 
vation, _ 


11.4612934 
I,191i677 


To the Diſtance EC 294 


Afrer the Gare munner you may hnd the 
Diſtance thereof from the firſt place of O5- 
ſervation A, but in this Example for 4 much 
4a, 
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as the Angics B and © are cqual, the fode 
A C will be concluded equal to B A gry, 
without another war k. 


3. A Ship onthe Prralil of 45 digrins North, &@ 
a B, di i115 2% Had Land it fl, ditient fron 
ber 6+ alli; ht [at's Fall Souto Buff 62 
fo DD, and Tarn tos Hiidd- Land if £ Ori Sou's 
wel oy wat fron af: bow 4d it Hrad-Laud 
ho fron it ap wars 1 wii &@ B, ond 
bow jar #4 is difles from ber ow dd i D7 
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4 12777, 


Taking any convement prene, as B for the 
place of the fivp of brft,, from rthence draw an 
Lift Sooth FLaft Ling, ant prick cherean £12 
m., kom Em D Then on D a» Cemrer wh 
69 degrens of the Chords deter ett Archet, 


and prick five worn me pores terneen 
Weſt North Welt, and Seurth Weſt wy Wat } 
fometrs f, drawing DC Laſtly, caxe $97 
m. 14 the Compares, and frrring one foor 
in | : or < + DC 1nC, and 
Gras Lf 


4 N an # E C "4 l #4 « £7 


' ye : - ”- 
# 1H FÞ 
I) « ts 
%" he nice 4 f 7 s & 
ED 4, . = — j On ——————— - 


To ++ ol 4 C { 
I» 2237 

0a .) | 
4 prone and 2a halt, winch aided to tne Atl 
Po 4 dre. 14 mon ant mnt hen ranen 
: " ' leprefil s bu, K-11 ; nder * } dcgrers, 

Par*et ; * z2ndt 2 hat is fe Angie 
T | aiicd to the Eaft South Eaft gives 


me 
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the bearing of G to be South half Weſter- 


ly fre. 
Then #s the Sine of the Angle 


D, <6 degrees; 1 5 minutes 7915045 


> —_ 


Is to the Diſtance BC 6+ mm. 1,42655 4 
$0 1s 4 Angie Þ 53 deg 19 m,.--- *,g* #58 


CC TEE eo oo ee er ee 


ti Sogocs 
To the Diſtance DC 95 g-—= 1,835205 
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# I ſail South Soato wht 4 miles, and they 
#7 » Kors 64 lis; I dtmund tor Court and 
«vi Drilaxct from tbe piece of Departant ? 


\ | 
\ 
% o 


# ng fr 

f _— 
F wo” 4 | 
gb >} 
7 be 1 
;, WT... _ 4 . 
' LF \xB : 
 _— 
q F, 


Gromerry! 
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Ei, Cp. 


me raken for the ſhips pf 
TT. Grgav wits * » Weſt le 
rmereon <5 mm. from Aro B. Then tir 
ee Trxw of ae Orman - R. 
G! * Chaoid f 
, 4nd cn 
<-11h 
from 0 'e, or ©} 
wah c drew Be, kay in; 
L ©6C LY, draw AC. 
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wie A, wherefore ſeeing AD is 8 Sourh 
oth Weſt Line, AC bs Weſt Sourh Weſt 
lv. vt. Weſt South Weſt #3 m. Welterly, 
Then for the Diſtance A C, ay 

the Sine of the Angle A, 1 9. #50453 

; deg. fam. —=— f —_— 
© the DI, BC 6, m 1,4-6199 
» the Sine of the Angie 'd $,991 £74 


*1 deg. 15 i. or rather it's 
amplrto 130 dvr 53d. am, 


OO — 


tt, 799714 


9 the Diſt, ATi; —47.618 


fant rwe Pets lyiang in tre fan Paraiil tt 
L&xitadt, difrwiong It Longitades $53 mithh 
4nd 4 Soop having (ailid fron the mifrrmet 
prowees tbe Sout* and Bat 6c miles, by they 
| 47 mat fron the Fafrroas?, I drnaznt te 
C494 ad Hired, and bur Contle ts it Barre 
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Gem. (44 

1s; 

Having dravn an Eaft and Walt Lad D 
and laid thereen (im from Aok T; 
65 m, in the Compaſſes, and (crring one fy in 
in A, with the other deſcrive an Arch, call 


wards rake 45 m, and f(crring one foor bY ©-7 
with the other crols the former Arch if 
Laſtly, draw AC, and EC. 


Ariinagich, 


—, 1:91 


ko ABtTEC 164 2,019702; 
So B ABBC 12 1,09 G151 | 
= 

| 4.0963 
o A 2 

To D 19 1 TP þ | 

Which added to AC 65 Bs B42 
The hait wiereot Bs 421 AF | 
Thmas AL <Em 1,-6:478% | 
I: 15 the Radius 1—_———} 

LL 42'1 1.624203 


Torthe Cotine of the 1 11624292 
Anglc A, 43 deg. 28 m. i 6.363 <46 

Thar 1: Scuth Eaftt 1 deg+ 32 min. Eafte! 
the Couric tlic ftecred. 


5.C24 


The T ator fo Navitation. 131 


(04% ng along the ore, 1 it we Hhad-t ints, 


f 087 & CC, POST 3.7 51.8, for off - 
D, aTi4g 1.o5 #8. I [4H 4 WH) N. #5 , 
of, 40 Mis, 414 fart ties Ih 44-L441 2 £ 
Meni $3.3. and WAa Dy , j 
44d 20 ji? Holt Head Lands 4't ins =T 
' ET ECO ETEIITF 


* 
— 
mn=— 
"IEEEIEIELESR 


[ &> od 
\ , 20 J +: 
. : "ay "S \ A 
: , - i - = - Pa 
*%. + & way ; WF 4% 
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Firſt draw a North and Suth Line. 
bA xg, and with 60 degrees of the Cher, & GA 
rg one foor on 'ome convent ny pom fer + 
ſh!ps place at firfl A. deicrive the ſemicies® © 
be 8, ( or a Circle of che Courfes require x oh 
then prick thereon five pos fromg of ea 
points from g to e, and 2 prin frem 5 
C, and draw AtC, ADe, and Aﬀc, hb 


kx the 


gom. from Anh To | 
Secondly, ſet one frot of the Comp | | 
opened to 6 degrees of the » HH MO 
deſcribe the Arch a d, and prick ther-on tell" 
Powys : n FIY C þ jt 
Scuth, and Sourh Soerth Weſt ) from 4 
ani $5 porn { by he por - Seo 
S. S ad SWhH<Yfomaet 
and driw Hhe, H Dd, and DG Tha © 
D onc Head-La and C ihe f 
Pl 
$itomet 6 nt 
In the Trimgle H AC, there's given 
C f | p*4 F the 1 m N, 
SOR et eu ich 2nd Nog uv n 
Norttk he Anrie TT FB 4, 
Eatt iy South, at n 
WW. ) and the Angie ACA 321 [ 
C ONT rween the North Faſt bv FOE 
and Nor N Laft z2nd the fide HAY 


, 
*Y4 - 


m. to Lad me ide © He Theretore, 
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4s the Sine of the Ange C 


- 1" 49 
MCA 33 deg. 45 min. þ ' 
— —— _- 
ko HA 45 M, —_ —ſj,yc<-c 
the Sinc of -0 «8. 4 
" R } oO nn — -— - 
ie Ange H A C- m—_ 


11,6015060 

To te bac AG 2m  —— 119221 
Ihnanirs Tran i DHA twicrcs ren 
me Anene H D 6 Fwnrn ( vir. the Points 


erween the North Welt oy North, and Weſt 

Sou” int te Angie A HD & Poms 

the Prime her ween the Sowh Laſt by 

Scutlh, aad hh Weſt by Scuth } and rhe 

. CHDA 4, Foie ( berween me North 

S Lift by North, and Eaft by Nomth } and the 

Tz H 45 mm. to find the fide D &d. Thus 

Pp e Sic of wie Ang ' 

HDA 4s deg+ c© mia. F 719-9” 


ſ +1 the fe A H zo m. tfGoac69 


I * P « " 
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as HC +FHD 144 — 2094471 


to HC——HD 199-— 1,294456 
%o 1s the Tang, Angle HDC? 11,00 917 
THCD poinnand a half, — 
or 84 deg. 22 min 12,190421 
To the Tang, Angle HD C 
Ang. HCD 8d.54 m. 
Which added to $4d. 22m. makes 1426. it 
m. the Angie H DC, but ſubſtratted, law 
25 d. 16 m. the Angle HC D, which » %er* 
1 quarter Weſterly, or N. 2 d. 4 m. Weitert 


As the Sine of the Angle 4 
HCD 254d. 16m. 10 302357 


10,2" 1940 


ts io DH $2'3 m. 1,91%190 
$5 1s the Sine of the Angle 


DIC 11d.15m, $,290216 


| O—_— 


11,005425 
To DC2rom. the Diſt YI 
verween the two Head-La. f TILLILE) 
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CB AF 37. 


Mercators Sailinz. 


Ho the Fiain Chart be very defiraixc 
81 lor 1t 4 catinets, and very uictul in ſhort 
D 90420, and will lerve 10 the longeſt Vovra- 
&, 10 4 man return 1n or Rrcar the oppotire 
um» bc went by, as the Ancients, who hring 
alters, did 'xtore the uic of the Compais, 
er tor as much as few places, or indeed none 
wt Luci as Ive wnder = lane Mcridiun, of 
nder the Equinoctial, can be therein expreticd 
cording to the rruc firuation and diftance one 
rom another : but It they be laid down true 
y the Courte and Dilace, the Difference of 
m__ will be falie, If they be land down 
4 the Couric and Difference of Longirude ; 
hen will the Diſtance and Difference of Lu 
raude e more than it Ibeuld br, and if they 
© aid down by their diſtance and difference 
of Longitude, which in many Cafes 13 1npoth- 
, the Difference of Latnude will always be 
irtle, and the Rumb too wide from the 
SMicridian ; and if they be fatd duwn by 
Lt! 
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Latirudes and Separation, then the Cot 
will be wide, and the diſtance t60 much, © 
and the places in particular Maps or Cuniy 
heing la'd down in forme one war, and 1n% f 


mers another, and theſe Picces many nn c 
fracx 4 together wrhout doe cortiderar ion of telly 
differing mcthods places have been (aid compar 
N, Tc Geography and Hyaog rap! en” 
Word 14 © corr: pred, that there are cart 
extant any Detcr prions oft the who'e,, of ut 


parts that are not notor carſly erent "_ ; 
the ſhape of the Lands much difterics ; 
were tohe wiſhed, that the world would wt 
put over-mach value thereen, nog vc In 
Wing down places , bur by degrees, 1: my 
a+ miy <Q, wenn of feft from rice ur 
tze View Chart, and \w making the truce Cit 
catie and famiirar, bring vt mm requeſt and oh 
tering here 14 fact a thiro 
Ic wat the great Arudy of our Predece fon 1137 
comrive tut a Charter m Pls with frat 
Lines, on » (1ch fl, or apy parts of the Wer't 
mine We 1ruly fer down accord ng * 
Lonomucgr, Lanades, Bearings and Diſs 


” WAY 1 F 3 19 ed F'rmodl) rs _ u'ar : '$ ; ' 


þ*7 C4 3Y s. T7. 3® ; || gener? a 3+ my l . 
mereto mace mn over preceding Axe g i 


for ukcrce , % ered » . 28*e* CC? art *% LS 
me thirg dew mhrered, ard! 2 reads ; ; 
in- we. of Tie F? lh bs 4 *F w «4 ” & * Fas, " | ' 


azout a Funird ions fiece tavght £9 (ole! 
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Mendun Lune by the como uf ad-[1iinn of 
ms, © thar all the degrees &f Latrude 
Bn popormnat ro thoſe of Longitude, 
+ In the Glosx, which te has done afrer foch 
Wn cxccient manner, that in many refpedts 1r's 
= more coaprenient for the Navigrors wuic 
run The Gore if Tcl, abd will wulv fhew the 
"eFouric and Diſtance from place +5 place, 


"a 1 way torver 4 (inp fails forth, or re- 
a 

Hf 1 (hell fhew +6 inlarge the Latirude both by 
| Me Merihhona! Parts and Artficial Tangents a+ 
| pe 41 4d. accommring everv 15 m. w be orc 
"2s. and corcry rumre © bc rwo minunres of 


ne MerrGian | , ©*-7, v inch arc mw ihe Gmc 
, Or HoOd tid ame proportion 4s the Vee 
| -nal Far's mude by me. adrian of $4 


Us fad the Mirid and Laegugs &f Migutns, £%- 
Mews 3 6s DY 1eurd if Latiſads FE: 
*% Tib.! of Ali1-uiand PI 


| Loog the Ecgrees of enher Larwwile by the 

+ I &: de. anc! Ce Minutcs over head, and 'n 

+ lik \n ol Yer ing at the parts for that 

F lie; fo atio hok « t 1he pars for the 

errer 1, rice ft worth Latiudes be of the toe 

Fame, tut =, bauh Noel. or both Sourh, fs 
ofa the 
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fought. But if there be minutes abore 
tems, add a propormonable part of the 4+ 


enec which you timd = againſt mn the Kipe 
Hand Column under D 


Mer. Pars. 
Let one Lat, be rod. zo Mm. N. $05 


And the other Lat. be 43 d. 
14m. N, which gives 2%» zi; 
6+*50 


- 
—_— 


623 

The Meridioaa) Niles berween theie rwo Lf 

rrades : which, if divided by 2, ge is 
Mcrxdional Leagues 


TÞ frad the Party by te Tavit of Tangee). 


Take half cach of the given Latitudes, = 
to cach half add 45 degrees, looking the Tas | 
genes of theie Aries in the Tabie of Tanger. | 
the diflerence of which Tangents divide © ? 
279, and the Quotient ſhall be the Mer 
Leagues required, or by 1267, and rhe 
nent (hall be Merid, Minutes, or Niles. 


Thus the haif of $0 deg. zo m. 
i< 4. 10m, which added w 45 deg. > 44 2078 
mixes 70 deg. 16 mis the Tang. 


OY, ercnf ' he hu" ot i142 d. =o 


2 halt, the Tangent whereof on 
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m. 


s 21 d. 25 m. and 2 hait, which ad 
Cad 5 4 © 4. make 65 d. 9 M. and $64254 


$7 


ting the Caratterift. 11 


379 
— 
| The Merid. Leagues 207; 2&5 before. 
| | »T 45 
27h 
CE Es 
| 2797 
6c ! 
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CASES Lk 


The Latitaudis and Difiren'e of 
P1445 £5 -44 [4 p44! # C9 


Admit the Courſe and Diſtance berween the 
Lirsds in Lat. co Geg. 10 min. and F.orls | ore 
of the Arwe'r hes wn Lat. 29 deg | ? 
whole d'X.rence of Longitude 
required, 
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Gromety V. 


Hyving drawn the Meridun AX C. ant lid 
*1« Leagues the Dri. Lat. inlarged from & to 
C, and on AX raiſed a Perpendicular, prick 
4 Leagues the Df. of Long. from AX. to Ls, 
and draw Ci, then pric* 2243 Leagues, me 
true Diff. Lat. from C to A, alio on Araiic a 


Perpendicular, as AE, pricking tliercon 409 
Lcagues from A ts be and draw C BE. 
Thents C the Lizard, B Fiore, according 


to the Flain Ciarr, FE. Five according to the 
truce Chart, CE the Diſtaace berween ther on 

Finn Cnart, CE the infarged Diftacce, 
and C D ric rue Diſtance, C E the Rumb» 
Line Hherveen them according to the prarn 
G*7170. - p fruc th ” l —_—_— FE « k 1h 

Cont ” » ro the Ih Chart, and 


F p . , T f 1* af ce IT ic : Z > $4. «4 
LIC TTUc 
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the halt Bs 
P, cf FOUL 
' 14 4 rv is | 


Which added i & C deep MAxcy 


90 deg. <« min. 1 The Tan 4450} 
64 deg. 3& min. { genriare } 32216 


. . 


S7Y i 1,349 


T+%, 
DIF. 314 Leagues = — «6; 
The Lar. inlarged, C +. — 296 
1909 
129% 


As the Difference of Larxgude }. 

mlarged, © +. 315 Leagues C24 
{« ro the Radius- 
So 14 the Difference of Longs» 1 


— —_— — — : 


—— 
». 
CT ces 


wde EF, &. 400 Leapues —— d,0C3 ; 

To the Tangent of rie rrue } 

Couriet Angie FC c1d z6m » pb v 
Which then oh the Caurie from thc 

os Fu: tobe ©. W, 64 deprees, a6n 
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Wefterly, or from Flores to the Lirerd Norrh 
Eaſt 6 degrees, 46 mipures Eafterly : but 
by meaturing the Angle BC & you'll and the 
Courſe according to the Plain Chart South We! 
out a quarter Weſterly, 


For toe Duftanct. 


the Sine Compl. of te Courſe ? 
Col, ag, ECA4, $1 deg. 46 m 1 


CT 


9, 751496 


_—__ 


i'ohe DOf.of lar CA 
222 Leagues - 
$0 15 the Radius to, 


— ot 


12,447 fog 


To the rrue diſtance on the * : 
2, 46909 


Rum CD 366 < Leap, 


But by meafuring B C ven! find the di- 
funce according © the Plats Chart 435, © 
that the Plain Chart fhewerhthe diſtance more 
than it 15 bY 54 Leagues, and the Courſe more 
Weſterly than the truth, by afove half a points 
and che Departure a great teal roo much. 


By i237 Gar. 
Cs ne fore of the Comrurie in 214 


Ie of %umMr mers. and rerctd . er 
Son Keer'ny 4 *f 
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one forn on: the Tangent of 44 deg. murine 
the other forward, and it wil! fall od $1 deg 


45 min thc Courſe. 
For the Prffance. 

Ser one Free rn if deg. 14 Min. of the tire 
of Sine. ard exrond mie once tf 
ot ninety dearers, then keeping the Lame Ys | 
vere, fer one fare wn 22.4 of the Line of Num 
hers, and turn the mathe raart, and 
tai: on 236 the Driftence on the Remy; riiere , 
Is # nearer paſſage berween theſe rv practh, 
wi 4 v the Arch of » green CirCe. 


I hu Propel O0N 14 RITT T7 WEINTRS 3 © 


T1 Lu itades of ew Plaiets 
£64 41 58 4a [ot Co2 
48+ at7. 


A lp from the Lart 
14's North Weftward 26 
in ihe Lif. 44 des 

Couric 24nd Liftecrence of 
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Geometry 


Difference of Latirude, and 
ate aecording 10 176 

. then e the 

3 the Drffe- 

y I A. Laſtiy, 

AB. 
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one fore on the Tangent of 44 deg. ruriirne 
the other forward, and it will fall of $1 deg 
45 min. the Courſe. 


For tht Prff ance. 


Ser one Fro in if deg. 14 min. of the tire 
of Sines, ard exrcnd rhe ornher «& 
ot ninety gearees, then Keeping the lame _- : 
vere, terone face nn 2232.4 &f the Line of %un 
hers, and twrn the ather oraard, and If 
fa': on 23© the Diſtance on ten Remy; mire : 
 « nearer paſſage berween theie ray paces, 
WiC: 14 oy the Arch of @ great Circe. 

I has Propotiion 14 firſt of wic ina Yor age 


G ASS Ih 

Tt Litotades of ewes Plate! and thr Patan't | 
fon 18 Bud It Court and Dif rence | 
48g +iatr7. | 
A ſhip from the Larirude 41 deg z- m. N '4 
14 Sorth Weliinard 309 Lagury, tf ne | 

in 7 Lit 44 de, mn W 47 
- 


Couric and Difference of Li og: 


The Tuter t# Navigation. 145 


Firft, withthe Difference of Larrude, and 


| TYAmee grren , dcetimneate according to me 
third Cate of Fiain Sailing, then produce rhe 
l M- 1 | and Run's» Line, and lay 64 the Drffe- 
0 Ap 1lirnnt ff w OC ee» 4 Laftiy, 


F - n | : 
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For the Courte. 


&s the Diſtance failed, CB ng —— 


—_— 


Is ro the Rading 


” * 
CA (© Lene ot hs 


— —— — 


To the Sne Comp!. of the Corrie ? 


in the Diftcrence of Lat. wh 
Then tay, 

Ay the Redivy ——— 
Is ro the Diff. of Lar. wiarged | 
C 4. £3 Lragucy — — 
$0 13 the Tangent of the Couric 
r Ano TE IETY. 


— 


_ } S, 
W ie Di#er eff te | ar rude [ ” "'P 


 &. » © 
Col. Ang. C. aq Grp 24 M1. $ 
hat 1s Sort: Welt, 36 min, Northeriv. 


"7 { iT. &f 7 If i; ual, 


F irft,, Snd cirher by the Tate of | 
Parts, of the Tangeanrn, the Meridions! League 
ch arc here 64 


. |. Jo 
1,923 
# 


Guys lth - 


is 3s -- 
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To the difference of Longitude in Leagues 
F. E. 646 

Which Leagues being mutnphed by z, and 
the Produtt divided 5y 65, give 2 deg. 20 m. 
the Difference of Longitude, required. 


by tre Gare. 


He that hath well o:ferved the manner of work- 
ing all along hitherto by the Gunter, | cannot bar 
ſuppoſe, will readily apprehend the working 
thereby of whar follows, without any more Dy- 
retions, and therefore 1 ſhall  omir farther 
precepts for ir, unleſs 10 ſome few uſeful Caſes. 


CASES LIL 


Both Latitzdes and the Corſe bring g4018, ts fud 
the Diflzxce and Difrrinct of Longitaar. 


A ſhip fram the Latirude 0 deg. oo mn. 
North. fails South Eaft bw Socurh 1! the be in 
the Latitude 47 degrees, © 4 minutes North, 
what will be her Diſtance ren, and the Differ- 
ence of Longitude ? 
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Havog drawn 2 Merid. Line C F. deicrt- 
bed an Arch, lav'd thereon the Courte, drawn 
the Rumb-Line C A, and raiſed the Perper- 
dicular B A according to the ſecond Cate of 
Plain Sailing, wiarge the Latirude, and lay the 
Difference of Laritude wharged £14 from C 
tw AX, and on AX raiſe the Perpendicular 
A E. 


Foi 


_ _— ah Ss a as ws. a> _—_— go_r—— 
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For the Diſtance. 


A int; h 


k + the Col. of the Couric Ang. 
9.319345 


C 33 Ges 45 Bilh 


Is to the Dif}. of Lat. CAgzil 1,623249 
So us the Radius 


— -- —_— 
—— ———_ ——— —————— 
11,6: 3249 
To the Diftance CB eo! 1,7034013 


—_ 


As the Radius — — 


he Df. of Lat. infarged } Jogt2z1 
CA £97 Lerngues ——— my 
* 1s the Tang. of the Court | 
J $2459 
"; \ [1 GCE 4 m1n. 
11,62971 


Torthe Diff. of Long AE 1? 


£25 LCAFury. —— 


By theſe rwo Croms was made the third 
Traverie Table, which readily performs what 5 
requred 18 thy Propoſition. 


CASE 
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CaSElT I Y. 


ur Latitnds, tht Cons and Dilan't of Langi- 
tadt, bring £5018, is fad it other Lititndt 
and the Dill ance. 


Admit a ſhap ia1l from Laticude 3 2 deg,00 mm. 
North, North Eaft by North, 4 degrees Ea 
fierly, ll ſhe has altered her Longitude 2» de- 
grees, 3 minutes, how much ſhall ſhe have 
ralied the Pole, and what is her diſtance (atled 


Q 
= 


Having drawn the Meridian CF, 4 
an Arch, prickes thereen Vie Courte. zf 
* © 4. 


4 = 


” 
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wn the Rumb Line C E, at the exrent 41 
e equa! parts, or Leagues, draw 2 pars? 
} he Meridian CEanlhy FL; and from 
powne E let fall a Perpendicular to C +, 
FE, 3.1; thee add © the mealure of © X 
t4'9 the difference of Larirude 1nfirged, the 
jeridnnal Leagues for 7:2 deg. oo min. of 
mrude, and the trip'e Sum looked mn the 
inc of Mceridinast Parts, gives 34 deg. 21 


1. the Latitude ſhe's arrived in: Laſtly, 
rat thee I 2 is one from mic other. 
and the difterence rurncd 1 | LEAG pric% 


\, drawing AE parallel 
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Agnaſt which mn whe Tac of Net 
Parts 1s Lat. 34 deg. 22 min. 


. 
, ” 
F Fae IN F4Y £- 


As ihe Coltneof the Court 7? 
z5 &cS- 47 mi 


I; to the rrue df, of Tar CA 
A471 | CONF) — — 
ec Radius 
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CASE YV. 


Tot Court and Difinrr aud 87 Lataladr one 
£1017, ts frad ior ater LAT 4d Ft 47) 
jo at ./ Lang ii44ti, 


Geometry. 


A Ship from Larirude «<7; degrees, $0 mi- 
mes North, fails South Weſt by Sourh Ge 
cagues, 1] & mand the Larirude ſhe in, and 
he D:Acrence of Longitude, 1 procactt the 

M 2 Couric 
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Courſe and Diſtance according t© Caſt L, 
Plan Yilng and meaſuring the Diff:reace o 
Larude L A. [ hr n 45 » Lead es w8 
| convert inco degrees, by dividing br xz 
This 2 deg. 3s min, the difference of Lis 
twde, brcauſe ſhe deprefies the Pole, 1 & 
frat from Lat. «2 deg. to min, and heb 
mainder 51 deg. oo min. 1 the Larrude 
arrived 1m. Then either by thee Ta ce 
rid onal Parts. or that of Tangem's, 1 had 
nlreed Difference of Latrrude as fore 
direfted, and prick that, © #16 fromC 
AF.. Laftley, on @& I railc a Ferpendicuy 
CA a + F, and producc thc Rumb>ic 
CE on! in meets with @& 1 


A" {754 
For the I TH 3 LAtilo 
A+: the Radius _-— pt 
Is to the Diftarce liilgd « , _ >of; a 
f | cagut ; ' 


To the Drffcrence of Larirnde 
C1 45's Leagues. 
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hich converted into degrees, » 2 deg. 36 
n. 414, the Difference of Larirude, which 
ſratcd from «<1 deg. 15 min, icaves £1 
cg. 00 min. the Latrude requires. Tie 
nitcrence of which two Latitudes nar ged is 
{'$ Leaguek 


F 4 y 4 4 "1 . 
Hs Ky bh, — —_ — 
+ DrFerence of Late. mizrped 
: Tf 1 


: 
KS go ——ermrrmn—ny { 

$4. 4 F* Penh tithe © : { . 
\ , ; k Y ©2493 
\ngeTi36 ,*, 4&3 6 Ls 4 


the Difference of Longe 


E «44 Leagues, which 0,736 453 
vided by 20, of muinpiicd 
Mt by 3. and then divided by £0, mules 2 


cg. 43 min. and a hail, 


JW ; y "ET = 
Fp7 © F#® © I bd CESS © 


Ser one fant mm He Sine of 95 deg. and ox 

nd the other to the Sine of 46 deg. 15 mn. 
Shan Keeping the tame extent, tet one foot 1m 
S on the Line of Nembvers, and the orher 
M 1 turned 
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rrmncd hackward, will fall cn 4049 Lrren 
me Diflerence of Larrude, which conmrered 
neo degrees, Br 2 deg. 15 min. which 2: 


25 min. brcauie the deprefies the Pole, @©3 
ſtrat from «<2 deg. 20 min. and che Rewus 3 


acr <1 deg. ©5 min ts. the Lartudge the tos 
in. The Difference of which rwo Lama 


rd © $18. 
- 
Foa# ths DI% _ * Liegit5s 


Ter one foanr of the Compaſſes in the Tis 
pert of 44 dr. 00 mn, and exrend we cre 

te Tangent of 14 dearens, of nents 
$7 on Kee? ag the INE ESTCNT, KT CET WT 
#16 em re Lrre of Numocers, ang wmr 
cther font backward, ard rewil fall on 
Leagues, the Difference of Longrrude 

There be feveral other Propotriom o& 3» 
(a1 1 I'ng 41 


6. Iv tt o# Latitads, PDifoucy, in ad 
Dortorr, ts fed fot Coarh Latitudtr tir $'ij 
i*, 46nd 17 Put of Lnegitate, 

*. Fi fre Neg tare and » Lato's 5%. 


fo fat foes Diket't ran, Difrrin'e of I 
8TE COn 1H. | 

8. Tit Cont, one Lititatr, od the! 
given, 's8 pid ttt Deftancs, Difrient of Lil 
(nt, and Difrenct of Langitatr. 

Burt theie being of no grocer wſe,, 1 (hi 
mit rm, and niet fro of three Prop 
£12 
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z Px A 


oe 
4he Tutor t's VN a9 yew 


A 
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Iys 


Ariioneatich. 


ks the Radius or Smeof 5? 
deg. A C —_ 5 


= 
- 


__— 
_ 


!; » the Cofine of the Larirude Þ £ 

1 6ep gon AL —— { $17 94 147 

& 1 the Difference of Longit. 1 

DC $ deg. or 15 Leagues f 
T1,7$4149 

the Diſtance in the Paraliet YT 

BL £253 Leagues. — y T9 


3,0. , 


- 


3, 4 Di Tanct 2% gn0 Parallii ff I fits # #14778 


f* 7, fs T4L / , 4af8 FY 'S 2 *£57 att. 


It 8 Ship (ail So Leagues Eaft or Weſtin 
the Larirude <1 dep. mn. what will 
her Difference of Longitwde 
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The Tater to Navin arrow. 


hyp ' 4 \ p —_— d 


£ Fey wh te 1 Nt ca wl var* Fs 


E L and DE 
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7 « Thy n TTY 2#i/id ade i Ps f,, SU bY 
DifF-rie's of Longetade ing £500, ts fu in 
Pat 260i of Latitude. 


If a hip fail Faſt or Weſt +0 League 
and thereby make her Difference of Long 
rude 4 deg. 35 min. what 1s the Paralicl or Li 
tirude ſhe has failed under 7? 
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Having drawn the Meridian A C, and with 
£ > degrees of the Chords deſcribed the Arch 
NM, and with AC /the double of AP) 
deſcribed the Arch D C, and latd 90 Leagues 
the Difference of Longitude, from C ro D, 
and drawn D C, A D, prick 70 Leagues, the 
Diſtance on C D from © to F, and through 
F draw a parallel to DA,a F Z, then with 
7 C a+ Radius ferring one foot of the Com- 
paſſcy in A, with the other deſcrime re Arch 
FE L: Lafily, iiet AL with a Line at right 
Angies thereto, 4 N My then ts the Ach Þ N 
or Þ M cur cf by this Line, equal to the La- 
ticudc. 


Aritont ib. 
As the part of the Equino@ta! 
C D $0 Leagues,the Difference > 1,954243 
©! Longitude 


Ii to the Semrdrameter of the 
Equinoettil CA the BR or $4. 19, 


Wu deg. —— _ 


—— 
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So 1s thar part of the Parallc! ) 

LB 0 Leagues, the Diitance > 1 *4ec 57 
laiicd 4 


To the S-milrameter of the t 
PardMlel A BE, the Cotme of the > $5.8; 
La rude  — ——-— -— 

And the Latitude ts 32 deg. <7 min. 


There he ſeveral! other of thn kind, 2s 

Admit wo ſhips under the Equinned 
and 1-0 Leaprey dftant afunder, and 1! 
both direftly North <5 Leagues, | F 
will they then te aſunder 

Two ſhips m Lattude <o deerers, 45 ff 
maes North, diftart <©o 1 capries rhe tre 


orner,. and rhev ia h 4 rc! \ne*! 
Leagues, K's required how far they ſhall be 
men Onftace aivrnacy both In GErTfg T.2 = 


wudc an League. 
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SWAP To 


To make a Mercators Chart. 


He Chart may be made either general 
g for the whole World, or particular for 
ſome certam part thereof, 

He that underſtands the making of the one 
cannot be 1gnorent how to proceed for the 
other : therefore I (halt only fhew, I difrile 
« P artiinl& Chart for fore cerramn nombers of 
Degrees of Longrrude and Latitude, more of 
leſs, according as a Vorage ſhall require. 

Let it he required m5 graduate at hartfor s 
Vou age herween the Paralich of 44 deg. and 
(0 min. of Latirude, and 19 contain 5 man. ct 
l ne made. 

Felt, drow the rt rd St Lee AB. 
and crols it ar right Angles in the por A with 
anorher rriphe Lene: A DU, reprefenring the Fa. 
ralict of 44 Drgrers. Then rxing 6c from 
anv Line of ec al pars, or Diagonal Scale, 
prick it on A ÞD five rims from 4 16 D, for 
the fire Deprees of Lonprruce, mariing them 

k. 2. Be. 6 Drafr, frwiivicting cach 
of Ue'e Vegre 
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will be fix minutes each, and afterwards 
through A draw A B parallel to DC. 

Secondly, leok in the Table of Meridional 
Parrs, for the parts aniwering to both Lats 
tudes, 


$3< deg. ? F 347 4 
againſt 4 5" deg. $*©? } 2544 
(29 the «dif. 


The difference of theſe Numbers anſwering 
to both Lanrudes, wit. $209 mules, rake from 
the Diagonal Scale, and prick on the Mertd!- 
am from Aro B, and from DroC, and dra» 
RE the Parallel of fo degrees of Latitude; 
ſo are both the extreme Mecridians and Paral'c!s 
drawn. 

Thirdly, through 1,2, 3, 4, ©&c. of the 
Line A D draw parallch ro A-E, which v1ll 
be the Mceridians of the Chart, Now if you 
have a Meridian Line anſwerable to the equal 
pw uſed, as there 1s on the Cunrer's Scale, 
t's but rram{terring the Diviſions thereof to the 
Meridian A E, either by laving the edge of the 
Scale that has the Meridian Line graduared on, 
ro the Meridian A E, or taking them with the 
Compalles, &:c. and through theſe poin's 45 
deg. 46 deg. 47 deg. &c. of the Meridian 
AB, drawing parallels to A D, and the Chart's 
completely graduared. 

Elc taking out of the Table of Meridional 
Pars 
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Pars the Numbers for Lat rude 4 deg. and 


any other grad. vou have a mind 16 prick 
1, and brat them one from the orhicr, 
zn4 tic Difference taken from the D:agonal 


£ . '& 4 " F #1 
".44 , 'S; [OR 2) UPS arch 


F am nn "YN _— 

Thut the party for <£ * deg —_ nts 

l Z : 4 : d * CE ; 4 

k. 44 GE 3 C 394% 
z:7 Df. 


The Diff.rence 215 pric« from \ to 47 deg 
1 proceeding tor the ret, even the lad: vilte 


It the rao exrreme Latitudes be one South, 
and tic other North, and not both 1n one He- 
miiphers, then add the Merilional Pairs of 
botly Laritudes rogerther, and the fum pricked 
cn the Nocetrand $ 1 Linc gr'ves the jicengry 
& tic Ciart., You may deicrie a Compuy 
a lome converrent place, and draw the Rumay 


: 
| ES 2* 10 the tieflt Graugin. 


Lift' on the erf:ide of DC male another 
L'"C f equal prr's XZ, whereot cach de- 
free may bc 3% jarct 3% a vGEgree on 
Long C, and divide ard gracdvare if, as YOU 
we 'n Drauglt : 1 (hull call cus Line the 
A 72. 

Yon mes vow mult Feline AD BB 2 


iv 
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att, # make - ich oa 7*f 


*% 
*+ 
« 
: 
In 
_ 


7 don't 4&4 fate ot tre Cour 2dunt DuTat 


Admit vou have ailel from A,a pace 1n 
1 ericrude £4 veg. North, 4% Leagues Tear 
North Wet, and it be required, to prick te 
p4 CE NC ini 14 10, 

Taxe 4% Leagues out of the Live of Lon 
girudes A D, and emer 1t on the fecond Run 
or North North Weſt Line from A © 2, 
peareſt Diſtance from a to AD prick in 
Aten-Liar from X wh, and it ſhews 
the ſip Snow 1n Larrude 46 deg 14 mn 
to which Larrude look on the Meridian Al 
fer the Lerrer I. , 

Secondly, through the point 1 draw IK 
paralic! of Larrude TE, and where that 
tice Rumb Line, as & ©, 15 the place the i? 


Draw 2 Mvidinn-tis at the Longrrnde of 
the place given, and a paratiel of La 
me Larirude given, and thc print 4 
Meridian and Parallel cro% or our, ts the t « 


Fepretenting tie PUUce, 
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Iy ie Corrs and Lidtitadt ts [ay down 2 plats, 


mibe 4 P11Þ, 


Admrvr from G 2 place in Larmude 46 dep. 
g min. 1 fail North Weſt by North, oft 3 am 
m Larirude 47 deg. 6 min, and would prick 
the place of me 'hrp. Through 4% deg. S Mm. 
| draw the parallcl of Larrude cg, and 
through C IT draw 2 parallel ro the North Weſt 
Ww North Rums Lime. as ct, and where that 
cus the paratiet eg, a at 1, 1s the ſips place. 
Wha has been done ths by drawnme Lmnes, 
miry be performed 5v the inrerfiection of rwo 
{mail Archrs, or Lines and a Rulzr, wirhour 
drowwng long Lines: for a Rular v1!!! fpply 


T1 : 0 ' LF © ' 
L Ny 7 ny "TEES *, ' Im. 


T2 1d *ne Latif fr, [ongituls, 'S ; ' in 1: Dy« 
Tau aiiwors gn7 ws PACT 4,44) 144k 
Sos in [-7 Curt), 


Take with the C wnpaſtes the neareſt Di. 
Nance berween the given place ©, and forne 
paralicl of Latirude, as A D ; then ferrmg one 
tro of ris Compalics on the end of rf c parat« 
be! 23s 27 1pp! rat cxrent to the graduared 


Vertiian, the right wa that way that 


ic 
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the place Iveth from the paralle! ) and the - 
ther foot will ſhew as at 1; the Latitude of the 


PUce. 
T mealuve tht Longitade, & ratow Diffiormte s; 
Z 7/, a4. 


Tae wh the Compalics the neareit Di- 
ſlunce berween the given place © an4 forme 
Nerwianas AQ; then ferring rooe foot on th 
end of tie Meridian A, apply the extent to 
the graduated paralicl, and the other fuet v1! 
ſhes the Difference of Longitude. 


To ſid the Contr oor ans iws $444 44 tit 
Cuart. 


Lav a Rular over the rwo Þ:2« ©. 654 C1, fcc 
what Roumb- Line runs paralle! cherero, + Al, 
and that ſhows the Courfe : Bur ff the Run's» 
Lines te not drawn, take 62 deg. from rhe 
Chords, and ferrmmg one foor n O, where the 
Rular curs forme Merrdtan, defſcrive the © cure 


Arch pq, which meaſured on the Line of 
Rum's on vour Scale, ſhews the Courie three 
—_ from the Meridian, vir North Weſt by 
orth. 


. 


To 
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T, mialart the Dilanct aitwint iws 2 2g1s, 


If the rwo places differ only 1n Larirude, the 
Difference of Larirude 1s the Driftance berween 
them. If the rwo places are both in the (ame 
Latirude, rake the Diftance berween them, 
ind apply the Compaſtes ro the graduared Me» 
ndiun, one foor Nunding as much above the 
Larirude, as the other below, the Degrees « 
tercepred 1s the Diſtance, or rather thus, rake 
2 Degree of the Meridiun at that Latirude, and 
turn it Herween the rwo places by a ſtraight 
Line, and ſo often as you ſhull find that length 
herween the rwo places, fo many icore Leagues 
ts the diſtance Derween them. 

It he rw places 4 Sr Moth in [ arirude 2nd 
Longiude, take the d ference of Larmude bes 
rween them 1n degrees from the Line AD, and 
lying a Rular upon the rwo places, apply one 
point of the Compaſies to to the edge of the 
Rular, that the other turned about may juſt 
rrvach fone F aft or Weſt Line croficd ty che 
Rular; then take the diftance by the edge of 
the Rular, from the place where the Compaties 
reſted, to the prace were the Rulir crottes 
the G1d Fall ar 4 Wet Line, tut exrent mes 
fred on the Line AD, thews he Degrees of 
acores of Leagues between ric t I PLaCEes 
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To brip & Mercator Account of the Shins plactdaily 
by the oVir< rd Latitade, and the Connie. 


Admir a Ship @il from A, a place in Lati- 
tude North 44 deg. <0 min. North by Weſt 
cill he's arrived in the Larirude 44 deg. 20 m. 
and from thence North Weſt by North ill in 
the Lantmnde 45 deg. 1% min. and afrerwards 
North Weſt by Well rl ſhe fall in Latrude 46 
deg. what's the difference of Longitude, and 
alſo the Courſe and Diſtance made good from 
the firſt place of Deparrure / 

Fuſt draw the parallel of 44 deg. 20 min. 
Latitude, where it cuts the North by Weſt, or 
firſt Rumb-Line from the Meridian, as at < 
ts her place os that Ramb , then draw the pa- 
rallel of 45 deg. 18 min. Latirude de, and con 
tne the North Weſt by Narth, ar third 
Rumb Line, all it curs it in f;, then through c 
draw a parallel! to the Rumb Line Af = < 
the poine g where it curs the Parallel of Lats 
tude 14 the {hip at the end of her North Weſt 
by North Courſe. 

Thardly, draw the parallel of 45 deg, and 
continue the North Weſt by Weſt Kum" Line, 
£44l ur Cut 3t 10: bh, and tiuzough g draw a pe 
rallel oAhas gi, fo 1b 1 her place at iff 
now taking 1 k, and applying it ro AD, you'll 
hnd ſhe's 2 deg. zo min. Longitude Welt from 
A ; and by laving a Rular over A and i, vou 
1. 
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will fnd by comparing it with the Rumb-Lines 
ſhe has made a North Weſt by North half 
Weſterly Courſe, or berrer, &c. 


Arithmitich. 


It may be performed by the third Cafe, of 
Propoftion of Mercator: Sealing. 

Thas way of keeping an account of a Vow 
age 15 not conremprt ie in parry where there is 
z cerramty of a cicar Heaven to obferve in, © 
that care be raken fill rw reifie —— —— 
kerp her ficered ficady, Leeway for, 
nd the Currents mved once a day, all which 
trouble 1s fufhcriently recompentced im the omur- 
rag the conrinual keeping an account of the 
Diſtance. 

Burt it is wbietted, that bremrfe there's no 
way of examining, or diicovering whether any 
error be in their account or nor, unlees fore 
{nal ghmpie from the Yananoa, ard if dif- 
covered, vet here's no way of correcting If, 
ware! forne way be tound for abfervmg the 
Longirude ( after which this will he the beſt 
and only way } its not 4 (fafe merhod to re+ 
ly on. 

To which 1 anſwer. that if anaccount of the 
ſh way be kepr, alio the corretthon may 5c 
made by that : but then it will be Terrer ca keep 
the «hol account by her Coarſe and Dritance 
and corredt by the obſerved Latitude, lize 
10 


= 
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in Plas Sailing : and a it doth follow 


To biiy &4 true arcoant of the Ding 1piait dai ns, 
# &ff Court and i fans. 


Adm « ſhip (ar! from A in Larimude 26 
deg. oo min. North, North North Weit <4 
Leagues, of 180 miles, then Weſt North We? 
215 Leagues, of go mites * Afrerwards North by 
Weſt half Weſterly, 25 Leagues, or 66 miles 
and x be demanded what Lanrude ſhe's in, the 
Difference of Longitude, and the Courte znd 
Diſtance ſhe has made good 

Taking 65 Leagors from the Line AD, proce 
them on the North North Wet Line from A 
to m, and taxing the neareft Diſtance ro AD, 
and appiying © the Line X T, vow hnd 
ſhe's m the Lartude 46 deg. 44 min. then 
drawing the parallel of 46 deg. 44 min. Latt- 
tude, ani producing the North North Weft 
Line, they w:!l meer in m the frft poine, 

Secondly, through m draw 2 paraliet t5 
the Welt North Wet Cine, a+ m n, and bv 
thereon 15 Leagues from m to ©, and ming 
the neareſt Diftance from © to the pars 
46 deg. 45 min. Larirude m q., Kefritoantds 
Ailftant Lie from p to r, which ſhows vou 
are ow tn Larntude 2» deg. 22 min. and 
drawmg re parattct of 42 deg. 22 min. Lett 
tude, where it cuts mo 45 at Hh, ub her p.4c 


£ 
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the Charr at the end of the frcond Corrie” 
Thirdly, through n draw 2 paralie! ro the 
arth by Weſt half Weſterly Rumb- Line, and 
ck thereon 20 Leagues from North in Sourh, 
j king the neareſt diftance from Sourh ro 
wh Weft, rhe parallel of 42 deg. 22 min. 
ade, epply it ro the Aﬀliſtane Line, from 
© v, whach will ſhew the Latirude now 
at deg, 20 min. Laſtly, draw the paeral- 
of 45 deg. 25 min. and where it cus 4 
« t, is the ſhips place at the end of this 
wird Courſe, Thus muſt they be proceeded 
ih f more. Now find the Longitude of the 
t by the former Direftion, and allo 
Couric and Diſtance made good from A. 


CHAD VL 


}f Obſervation, and the Uſe of 


Inſtrionents, 


_ Art of Traverfing and Carrranming 
over Nintanr's vaſt Domimnions, 14 not 2 
mple of fingle Science ; but a Complication 
| the three moſt noble Sciences, Arithaiti hy 
N Giant) 
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Gronirry, and dfrozeny, It makes wed 
rihmerick for Compurarion 3 Geomerry 
Delincation and Demonſtration ; and 4 
_ A. Obſervarion : which i cleah 
pre in hs Maxihes Silo Badge wan 
the Mrw-Cod Coildrcen of the Reval Foo 
in (rf s Hwpital, whereon arc three We 
far rhete three Screners. 

The firſt of theſe with the Tableof N 
bers 1s Arnhmerick : the ſecond with the 1 
angle 1» Geomerry : and the third wh 
F rcfhaff Aftronomy. 

Thus far thay dealer with the rwo&' 
without the third, £ 1 ſhall handle the ts 
ver not withour the two firſt { i being imp 
file ) netther here ſhall I meddle with mu 
of Aftrommy 5 but only fo much as imum 
arely and direftly rends ro Navigation, £ 
MKautical Oxcervation. 


4 Corleſhial Obfervation is founded on theſe 
0 Princ1ples. 
{, That when many Circles are concenerick, 
Lars drawn from their Cenrer to the Cir- 
" divide them all 16 the (ame man- 
, & in Example. 
f te Cucles DBE, FGR be deſcribed 
the Garne Cenrer H, and the Lines HE D, 
34 drawn, the Arches DA, F G ſhall be 
N 2 ike 
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like parts of their Circumferences, and + 
tain « like number of Degrees. 
z. That the Terraqueous Globe of 


Earth and Water we live on, compared 
the Sphere of the Sun ( or rather Earths C 
of no fenſivle , but only aa 
or mere point an "thereof. and © 
quently any point on the Earths 


my gory wes On anorgen or ih Gn 
alſo for that of the Heavers. 


bs the Ceneer of every Inftrument 
Cenrer of the Heavens. 
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Figure of the Foresſtaff, 


Deſcription and Uſe of ive 
Fore-flaff, or Croſs fteff. 


* confiſts of a fraight ſquare graduated Saf, 
8 four Croſs or Vancs : the firit and ſhorventk 
N } '” 


tfo The Titer to Navieation. 
w called the Tis Croft & Faw, and bel 
that Gde of the Raft where the Dwife 
£10 or aHbour three degrees, proceeding tc 
the Eye ( or flat ) end to ren degrees: 
times the Thirty Crofs 1s fo made, as that 
breadth thereot (erves inflead of this Tis 
The next longer is called the Thirry-Cra, 
belongs to that fide of the (iff where the 
viſions begin at ren degrees, and end xt i 
degrees 4, and this is called the Thirry-t 
half the leng'/h of the Thirrs- Vane will re 
en this Thirty» fide from 2- deg. to 24 deg 
min. and the whole tkngth from zodeg} 1 
47 mn 

The next longer bs called the Sixry 
and helongs to that fide where the divith 
beg'n at #0 drg. and end at 60, and 1 cal 
the faxry-fide. The length of this Cros » 
—_— this fixry-fide from 60 deg. © | 
zo deg. 

The longeſt Crof-w-called the Niner) 
and brioogs to char fide where (he divifoos 
pon 3s, end end ar 5», and 1 called” 
ninety fide of the fff. 

Somerimes the feveral ſides of the ff 
numbered alſo with their Complements '© 
in (mall Figures. 


The oſt of the Fare of 
The chief Uſe is cither to rake the Alri 
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the Sun or Sears, or the diſtance of rwo 
and the Ten, Thirty, Sixry and Ninery 
are to be uſed according 2s the Altirude 
Diſtance is greater or leffer, that is, If it be 
than ren degrees vic the Ten Cron ; of rs 
a thirry degrees, the Thirty Crofts 7 If bets 
fry degrees, the Sixry Crobs + above 
* is not {o convenient for wic a ailicr 
rum cn. 


T) ebirre't an Altitade. 


Pace the fat end of the (aff ro the our fide 
of vour Eve, &s near as von can, not tos hunder 
your fight, and loot at the upper <cnd of the 
Cos for the Cerver of the Sun, of Sar 1 
x the lower end for the Horton but 

fre the Thy mitead of rhe Horizon, dri 

Crofs 2a hrtle nearer ro vour Eve; hui ft www 
lee the Sea inſtead of the Horizon, 4 ite 
Crols a litre fugther from vour Evg, and Oo 
commac moving and removing the Cros 1 
on fre exattly the fun or Srars center by the 
wp of the Croſs, and the Horrzon by the lows 
& ead thereof. The degrees and minutes cut 
b the minor edge of the Crof, wpon the fide 
of the ſhff peculiar to the Crob you we, is 
the prevent Alimude of the Sun or Star ©: but 
f it be the Meridian or greateft Altitude which 
vou are to find, you muſt conrrnue your O5- 
ervarion as long as vou find the Altirude in» 
% 4 CICEES 


+. 


creake Ni! dran 'ng the Crots nearce tn 
Eye } but when you perceive the Alritzde 
dimimſhed. which voull cafily difcorcry ki 
ſeeing at the reperinon of the Obdfervarns. = 
Tra miitcad of the Horrron, fortear ary farh 

O vervaton, and do not zitrer iour Gi 
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| "y 1 
as the Crols fRhands, count the degrees ard © p 
nutes on the fide proper to thi Crots, wh 
prves the Meridian Alrrmude ren 4; andth 
Mc ridran Alude tu irate M1 g 
the Zenith Diſtance, 1t it be nor gradurred _ 
the hf, 
I 
I ire une, of ew tat things wreathee p 
| ef \ | Ke 
the Force muy thus be FT c 
\ ' T? 
$ af 1 7 ct, FIKY « WT 07 "© wr 
' , , ca 
InDot the Sun, ant afrrerwords 1 rag it * 
tun + Sem wmeter from the A Cr, "7 70 - 
4 .£ z col wred Glamn on re OP 4 sS TIX d 'Y © 
getond the hgwut from the ip.caicr & ces 
; vs 
IM, 
p 
I erroe the Diloent of two Stars, of the Aon _ 
Defanct from 4 $127, 0 


Place the Staffs flat end ro the Eve, 23 it 
fore direfted, and looking to borti ends of tie 
CroG, draw it Bearer, of remove of tarriier tran 
the Eye, & you ſhull fond occafron, il you 
can tre the wo Stars, the ane on the oac cad, 
and the orher on the other of the Cros; thee 
look what degrees ard minutes arc cut on the 


{16e 
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fe of the Sraff be w rhar Vane in vc, 
md thar 1+ the rue di required. 

Some uſe this Croh-firff backward, in tt 
wng the Sun's Meridian Alrmude, thus. 


I» nebr 8 backward Obferoctian of the Saf's Als 
tide with the Crafi Haf. 


You muſt have an Horfron Vare © fe up« 
on the Cenrer,, or ceve-cnd of vour fiat; allo 
4 Thooe of Brats to fir on to the end of any of 
the Croffes, which ns inftcad of a Sighr- Vane. 
Then, when you wonid ofwerve, having put 
o@ the Horton Vane, and fx d the hone 1m 
re end of 8 convement Crois, turn 1our hack 
” the Sun, and looking through the fight in 
ke Bras Shooe, lift up or down the end of the 
wu, nil the ſhadow made by the wpper cnd 
Js Ge Crof. tall up n the fir in the Horrzon 
"er; and at the lme rime vou can tre re 


$0200 through the Hor ron Yang @ the 
degrees and Minus cut by rye Ci on the 
goper hde s the Almude ar VT re 
ved 2 Lens, f & frat dourxe Conavrcy tit att 
me wpperend of the Vane, 1+ Contract Fre 
rams and caft a mall bright ipor on wie 


mton-Yane, pottiruy it may et gnd mn 
wrewent hun the hidnw, tfrr)} i f " 25 
«K 4 COMmmmunNY'Y '"Mmpertc T 2503 CLULM 


= l 


if, Tater ts Namyation. 
Bur if the Declinarion be the fame 
that the Meridian Alrieede is, and alfo oc 
er than the Meridian Aliwde, then the 
or Star may have two Meriden Altrude 
rwenry four hours, vir. the one alore 
Pole, and the other briow, And thes 
wm of the Codechnarion and. Alirude n 
heighth of that Pole towards which che Dr 


Baron IK. 
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| The Figure of the Quadrant. 
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The Deſcription and Uſe of th 
Quadrant. 


Thins Tnflrument is (ard to have been & 
Conmivance of Captain Dove, that wromz ve 
Sreemans Siorers, and therefore 1s fomerns 
called Diva Quadrant. Its @ very cane 
ment Infirument for t take the Sun's Arne 
ar Sea; wconifhs of rhrce Vanes, AE. Q 
ant ro Arches turar ns okd teh 
ron Vane 1; that ar B the Shade- \ ane, breeiwe 
of its giving the ſhadow upon the Hormre 
Vine, in rme of Obſervation 4 and that a C 
the Sg) Vane, becave in time of Uzi 
non it's placed ar the Eve. 


The leffer arch de n the fin" h i od 
Tut marked ff g the Thirry Ar I 

xfy Arch 1 divided mro fiery degrees, 
monty by every five, Tur former mus * 
geared} in mrmce of Ofdervaton ne " 
vaſe B14 priaced upon this Arch alwans 15 


even degree. And the Thirry Arch 
wWegrees, and © of rite He gret "1 4 
Bu", Ly Dwagons! Lines: in time cf 
vation the Sight Vane hides won tf 

Both Arches rogether ( tho « 4. rrng ( 


1 
cles ) coran nmerr degrecs. wichc it 
y 


per 


Cal.cd 3 GQuadidht 
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% gbfirot with tbe N24 aut. 


Having put the Hortzon-Vane upon the end 
the Quadrant at A, the Shade-Vane wpon 
the fixry Arch de, wo « number of degrees 
6 than the Coattirude by 15 of 20 degrees, 
and the Sight» Vane upon the thirty Arch F G& 
turning your wack rowards the Sun, lift up the 
Quadrant, and look through the fmull hoke wn 
the Saght- Vane, and (© raiie of lower the Qua» 
drane, till che ſhadow of the upper edge of the 
Shade Vane fall upon the upper edge of the 
ſhe 16 the Hor 2on- Vane 7, then if at the fame 
tme the Horzmn appear through the Gard Ne 
in the Horror» anc the Ofervanion b fraſh- 
«& : but if the Sea appear mfltead of the Hort 
260, then remove the Sight-Vane lower to-« 
wards F ; but if the Sky appear inficad of the 
Hurtzon, then MNde the Sight-Vane & link 
higher, and {0 cootaue removing your Sights 
Vane, nll the Horrzon appear through the the 
of the Horizon V anc, and the ſhadow of the 
Sade Vane fall at the fame ime on the faid 
Ne of the Huron Vane +; then look how many 
de green and mnurrs are Tut by the cc gc Of the 
S ght- Vane tht anſecrs © the fight-hole,, and 
to them add the degrees that are cut Oy the up» 
wr cdee of the Shude- Yang, the lum » the 
{cn l '. 18TY E. Of 4 np ment of the A itt- 
tude : Lat to fod the 3un 3 Meridiancr greateft , 

A' ade, 


1838 The Tater ts Navigation. 


Alricude, you muſt continue vour Offervarion 
as long as you fre the Alrude rooreate, which 
you 1 perceive by having the Sea appear #t 
the repearing the Ohlervarion, mitead of the 
Hormzon, by removmg the Srphe- Vance lower 
but when vou fre the Siry go= mſtcad of rhe 
Boron, the Alnrmude is drmimthed 5 there + 
fore deft from farther Offervanion zf that 
nme, and add the degrees upon the frxery Arch 
w the deg and min. opon the thirry Arch, the 
fun i the Zenicth-Driſtance or Co alrmude of 
the Sun's upper Lim" or Edge. 

2. Of lave there has been ufrd 8 Lens or double 
Conven-" lafs frx'd m the Tade Vane, which 
comratts the Ravi, and aft them in +» (rw! 
bright ſpot on the fit of the Hormon Vane, 
inſtcad of rhe Shade, which has much 1wmpro 
ved the Inftrement. if the Glak be vol! 2nd 
euly frx'd ; for now tt may be fed 'n hazy 
weaher, and that fo thick an haze that an Os 
fervmon can hardly '& made with the Fore 
fff ; alfomn clear weather the ſpor i: more de- 
fined and conſpicuous than the ſhadow which 
at beſſt is nor rermmared : this was the contre 
vance of meemous Mr. Flan?td. 

1- Seemyg it's the TZerrh- Diſtance, or Co 
ginrude of rhe upper Limbs of the &un tha! v 
given by the Quadrant, when obferving ty the 
upper edge of rhe ſhade, and nor the Cenver, 
you ought 10 add 15 mm. the Sor's ferns 
merre, © that which 1 produced 5» vour 0 


mn 
, 
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ſervation, and the farm bs the true Zenith Di- 
fiance of the Sun's Center, bur if you obferve 
by the lower part of the ſhade of the ſhade- 
Vane, then it's the lower Lamb of the Sun thar 
was the ſhade, and therefore you muſt 
woArat 16 minutes from what your Inftry- 
ment gives + bur agam contidering the height 
of the Obſerver above the warex, I 
commonly berween 15 and 20 Feer, we 
take frve or fix from the foereen minures, 
make the allowance but rem or twelve minares, 
w be added wftced of rhe frareen minures, 
Note alio that the Refraftion of the Sun or 
frars, cauieth them to appear higher than they 
ze , therefore when you have made your Ob» 
irvanon, look pare the Refraction an« 
fecormg hereto, and fubſtralt i from your Al- 
wode, or add if to the Zenirs Diſtance, © 
ſha] you have your Alrirade exact and correct. 


Rules for finding the Tatitude, or 
Hleighth of the Pole, by the Ze 
with Diſtance, Meridian or Al- 
fit udec of the Jun, or Stars, and 
their Declinations. 


Note that © much as the Zenich is diſtane 
from the Equinottial towards the North of 
South, which 1s called Latirude, fo much * 
the 
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the reſpettive Pole clevated above the Horizon 

If the Sun of Star have no Declination, the 
Zennh-Diſtance 1s the Larirude, and then if the 
Sun or Star come to the Meridian dane North, 
the Laritude is Sourtherly x if it come 15 the 
Meridian Sourh, the Larirude is Northerly, 

If the Sun of Star be in the Zenith, then the 
Dechnarion is the Lanrade , and ff the De 
clination be Southerty, the Lariude is Sourher- 
ly ; but if che Declination be Northerly, the 
Latitude 1s Northerly. 

In all other caſes conſider the poſirion of 
your Zemch, the Equinottial and Star, whether 
the Tenith be berween the Equinodtial and 
Fear ; or the Star between the Equinodtal and 
Zenith ; or the Equinotttal berween the orher 
two; for according thereto 1s the Rule of 
Working varied ; but the potirion of the Ze- 
nith is ſnove by the Meridian, Alrirude and 
Declinarion, and therefore ſhall form my &d:- 
rections according. 

1, KM the Declination be North or Sourh. c++ 
ther of the Sun, or Stars, and the Meridian 
Altnrude be the fame way that the Declinaran 11 
the Difference herween the Declinarion ant 
Lenith-Diſtance 1 the Herghr of that Fols % 
wards which the Declination 
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The Parallel of Declinations. 
The Horizon. 
The Axis of the Fquinorx, 
Axis of the Horizon, and Prime 
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H The South Pomrof the Horizon. 

O The North Poinr. 

HK or OK The Meridian Alticude. 

7K The Co-alrirude, or Zenith-Diſtance. 
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EXAMPLE 
Fig. A. 


The zruth betwern toe Equinodtial, and tht Tan, 
” 57, 


Deg. Min. 
The Deelinarion Norrh 23 3o XK 
The Zenith Diſtance North 8 20 7 K 


——_—_ 


The Latitude North 4 go AZ 


Except the Declination be lefd than the Ze- 
nith Diftanee, then the contrary Pale to the 
Dechnatos 15 clevared. 


EXAMPLE. 
Fig. B. 
Toe Equator berwens tht Zenith ard tht San, of Stzy, 
M 


D. M. 
The corre Zenith Diſt. South. 751: 20 7K 
The Decligation South, 29 oo XK 


Latirude North. 61 30 ALT 


EXAMPLE. 
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EXAMPLE 


Fig- C. 
The Zenith Diſtance North. 
The Declinazion North 
Lavrade Sourh 
WV the Declinaton of the Tun or 
North or South, and the Zenich 
comrary to the Dec!inarion, the 


Co-alnrude and Dechnarion is t 
that Pole that the Declination i 


EXAMPLE 
Fig. D. 


The San or Star betwits the Zenith and the F1m. 
nactial. 


D. M. 
The Zenith Diſt. South. 231 40 7K 
The Declination North. 2000 KK 


Larirude North. $1302 A 
EF YAMPLE. 
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EXAMPLE. 
Fig. E. 


The Sun or Star between the Zenith and Fqui- 

nolital. 

D. 
"—_ North 23 66 10 PK 
min. Compl. 

Mikes Akiede Alnmge Nowuh. 8$23oKk0 
The Elevation of the Nomth Pole, 75 < FO 

E the Meridian Altitude Ye more than 
the then ſubtraft the Zenith Di- 
ſtance from the Codeclinatian, and the Re- 
mainder is the height of the Pole, towards 
which the Declinatiogs. 

EX MPLEL 


Fig. F, 


The Zenith bitwirn the Eq4i nd! and $47 
D. 


The Dechnarmon North 
The Zenith Diſtance North 


Lartude Narth 
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Now that which way forever the Meridian 
Alnude be, if the Mcridian Alricude and 
twice the Codeclinatos be les than 180, the 
fun of Star hath rwo Meridian Alnmdes, and 
by the lecond Rule you may have the Laurude. 


EXAMPLE 
Fig. G. 
The Sau & Star between the Equazedlial & Zinichs 


D. NM. 
The Meridian Alrimude South +7 oo H 
The Declination North 62 deg. ? 28 5 
co min. the Compl. 28 K 


i743 
than 140 deg. therefore by the 


The Zenith Dift. South 
The Declioat. North 


The Latirude North 
That the attendance on « Star's coming 5 


the Meridian, might not be tedious, 3 ſhall 
ſhew, 
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To find the time of & Stars coming ts tit Mrridiaa 
£1) 4a). 


Raving looked the Right Aſcenſion of both 
the Srar and Sun in their proper Tables , ſub- 
ſiratt the Right Aſcenſion of the Sun from the 
Right A of the Srar: bur if the fran 
Right Aſcenfon be lefs than the Sun's, © 
that you cannot ſubftraſt, add thereto rwenty 
four hours, and then ſubſtraRt, and the Ke- 
mainder, 1 under rwelve hours, is the rime of 
the Srars coming ro the Meridian afrer noon ; 
but if the Remainder be more than mwelve 
hours, fubſtrat 12 therefrom, and the Re- 
mainder 1s the rume after Midnight. 


EXAMPLE 1 


Septembre x 4. 's required ro know when Foc 
»aut comes to the Meridian, 1 fnd 1n the Ta- 
ble rhe Star's RK: ghr Aſcenſion to be 22 hours, 
44 Mm. end rhe Sun's Right Afcenfion 12 his m. 
which ſubſtrafted from the Star's Right Aſcen- 
fron, leaves 10 h. 31 m, the rime of the Star's 
coming to the Meridian afrer noon. 
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SASH SE Zh 


typpoſe the rime that the Bull's Sourh Eve 
nes vpon the Meridian, Fio. 28, 1685, be 
wired, 


e Right Aſcenſion of the Star 
entry four hours added 


e ſun's Right Aſccnfion lubſtrat 
ee b4 1 


+ rue me that rhe Eui's Eve will come to 
e Neridlan that night, 


et it any tar 
AFIQSY, 


To the Sun's Right Afcenfion add the rime 
n Noon given, and the fum 1s the Right A 
mn of the point Of Heaven , that wil 
me to tre Meridun at the propoted rme, 
? which cntcr the Tavie of the Stars Right 
emnhon, and fre what Star hath tuch right 
ienhon, or ncareſt thereto, and that is the 
ir looght for. 
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E SAMPLE 


Trremary 21, let bt be required to know x 
Star w1Hll br pon the Meridian at clever & 
CLOck ar n'gtit. 


The tun's Right Afccniion » 
The nmc from Nom 


Their fur 1» 


Tixe Srar that 11 neareit in Right 
”" 79, wile K one env n | *4% 1 
&, and comes to the Meridiun 


4 mingrrs of 11 a Tiock, the time prope 


14 *c. p10” 7% 

| in the runs errand £ 

The Lanrate your are in ot the Koad of 
ant win in mere t ng of 

[hai find trhic 
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vlle the time of the Sun-(etring, you have 
length of the Day. 


TAXA MPEMA 


dmir the time of the fun's Riſing, Serring, 
h of the Day and Night be required on 
wade 18, in the Latitude 22 deg. North. 
Here 1s neither the day of the Monch, nor 
Latitude to be found exatily 5; but TI can 
| Nombre 17 In the Tavie, and Latitude 
deg. which are the neareſt ro thoſe given, 
{ olowing theſe 1n the (quare of meering, 1 
| the Sun ro fret at « hcurs, 8 min. and 
me 46 min. arer fix of the Tlock. 5h, 
doubled gives 19 hy. 46 rin. the length 
the dav, and & . 49 mm. doubled: gives the 
© of the nught, 13 nh. 3s m, 


hag 


big 4201 1 


Fifth, Look in the Table of the fun's De- 
nnon, what day in the ver the Sun will 
* 4 much Dechnarion as the Star, then 
h that dav. and the g'ven Lantrude emer the 
ce of the fwn's Rifing and Serring, and in 
wamnn An; , nll have the £r we frrmite 
al Arch, of half rime of 1t 's Bring anzove 


O 3 $148 
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She Horrmzon, if in the entring you lack 
Month end Day 1n the Left Hand Colums, 
the Latirude North, or in the Right Haw 
Iumn, and the | grirw le Court hh. a ' 
ſu\rſtraft ichete hours and minutes from the » 
of the Stars commeg to the Meridun, 
mainder w1'll be the rruc time of the tax 
(ing ; bur if you add, the fun will fc * 
of rhe Stars ferring, and that hefore 

if the ſum be If than rwwelve hours ; 
exceed rweive, caft away ructec, and 

bs the rime after Midnight. 


F 


Ter fr fe required tmEfHad Het 
Ring and Serring of the Cuil's « 


erghteenh of razr, Latrirude 
m'n. North. 

The Declnaron of ths rar nf 
mn. North, and br the Direftons 
ven, un will come io the Meriduan 
eweive of rhe Clock at mphe 

Ev Jooxing 1n the Tables of the tur 
nation, I and the Sun to have ſuch Declar 
as this Star, vir. 15 deg. fi1# on te is 
third day of 4 Fits which rwenry tinted &@ 
looked wn the Table of the fun Rifing wa 
42 dcg. Larirude [ or that tering 
found }) under 40 deg. gives & h 
whuch, Kclag the Declunation and Ls 


The Tut to Navigation. 207 


k North is the err drurnmgt Arch, or nome 
the ſiar 1s paſhng from the Horrzon m5 rhe 


o& from the Mcridiun © tc 


on the t wo of the Oryx Guy 
es Sar femid rurnul Arch 


ne under 4 
a} Kmid iy "bd 
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Which ſtrafted from the 11m 
of te Star © « oming to the Mer! 
dun, or Northing 


The nme of the Srar's Rifng nm 2 F 
the Evening — s 


The rime of rhe Trar's ferrngp mn? : 
the Mourning — — $ 


EXAMPLE IIL 


Let it be Rhuired 1o fad the rme of 1 
Rifng and Serring of Smizs, the fifreeanh x 
Noa in Latrrude £o deg. oo min %an 
The D:chnaron of this ftar is 16 deg. 1495 
nuts fourth, and the fun comes © tur 2 
much fourh Deciinat. Otobrr 25, wh watt 
enering the Tale of ſun's Riſing, I find tt 
lemidmurnat Arch to be 
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M. M. 
vy 
$ » + 
ab 
e ne of commg ©© the Me- 1 p 
' 0 * 26 
4, 1] fod 3 
n | add 17 
2. 
* £7 2724 Ar fuytrafticd G 
. rae of the Far Eo 19 
Loc ( : _ 
- _— : 
v LE. / 
E 
T7 - . p, ©. . 
; 
” s* 
. 
, Ar the New the riiett and frrreth with 


A. 

Arthe Full ſhe rferts when the Sun rs, and 
«1 when the Sun riiech, 

Ar the hegrning of her Increate, the riicth 
Fer Son bal "mg, and fry afrer Sur ferrong., 
At the beginning of her Decreaſe. ſhe x 
4 invie #frer whe Sun feors,, and ferns 2 Little before 
be Sun rrferh. 

Ar her fhift (puarrer ſhe r:iieth abour Noon, 
ad (ety about Migntg'tt. 0 4 Liit- 
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o 


. ® 
Lay « rve, that ſhe rifcth evers 


e bo F* , 4 Y ® ? 
« o W Q 
" "Þ 
. - - , = | 'T : 
LnO® : = : 
T5 417 £ Le : 1 
1 . Hand, 2nd 1n TOR £ 
0 C 7 , - , © * © 4 
wii divided ciever ALSLALE. 
F , | 
In the Lativde 42 deg | : 
. "I. U is 4 1 of "4 ' o « 
i in C 
: E E C Ld Py u ? - . 
* a , | : m 
AM 1 $3, / Lu TM v4 YT - s 7 


1 one Fon and 2 quarter. 
if die Decliaution be Nouth, the ar 
rude 1s North, and if the Declinarion 
fo that here the the Dechnation bring N 
the Ampiinude 1s 14 deg. < ; min. N 
Rc wn of ſtar ſhoutd riie F.aft ty Penet? 
quarcer N wrherly, and cet V1 cft ” No 
quarter Weſterly, 
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4 7 Z jt g* f * " +4 Waits * 

There are ewo kinds of Notturn the 
made for the Great Bear, an4 the oeher 
ric Bear , vet hart LILLA # #f - 

wy, one Deicripron will ferve both. This 

"rumen M Ci TD " of ” $3 #4 q 

my, the hiſt and brggeſt on wich ys! 

e tie by winch, to hold wt im tmeot O 


m0, hath on the fore-tide rwo Crreies, 

Ad outermoft of which arc the Dave of the 
on, and upon the tmnacermott the rwenry 
wr hours : upon the hack-tide are the thirty 
9 porns of re Compares, and foamerimes, 
penatty of xt te for the Lirtle Bear, the Uift. 
{ the Pole Par, afove or beneath the Pole. 

If the Vodturnal be for the Great Brar, thicn 
wie mn the Crroeic of Monty Fiirocry 15, 
w the top: but if it be for the Lirrie Bear, 
#126. 

The lecond, or middle prece, or pert conn 
mw wo Circles and 2 imall Tooth, of Index 
e ceurer ne ft Crrele iv divided men rwenty 
war davis and a hy for the Moon \ pl, rhe 
war miolt tes tiventy four hour! the Index 
" tie Mort pe; Mnding one from the edze, 
md 14 to be fret the ds the Month, a 


eB cccation requires 
The third and upper, or innermoſt part, or 
eB piece is a long Index, the edge of which rat 


11.9 


, os 
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comes from the Center muſt be brought © 
the Guards 1n objcrving, Somcrimes 
Nocurnal is made for both Ecars. 


To fand ihe 14 tbe Night, and ajor wed j 
4 Cont t Gai di Wt 


F irft, fer the Toorh of the middic part 
tle day of the Slonrth, then lift wp the inf 
ment, and hol as upright 4s 1Gu Can, % 
tix torre- hide tow ard) \OU 4 and aticr a ard 
the upper end of tip on the top of the Noor 
nal, io much cowards you, that joox'n 
the Cenicr-whic in the nudadic of 
pal you may tice ri Poc-liar. 
fee the Pule-(tar throvgh the hole, tur 
long Index or Rular about, till iy oi 
commyg trom the Center, vou can tee the © 
of the Guards of the Livtie Ecar;, of 
NoGturnig '< made for the Litre Eozr 
to the Pointers of the great Eear, then (hut 
edge of tet Tadex or Ruler fhew uponihe 
nermoſt Circle of the muddle part or prece 
te hour of the night; and ar the fame rue 
on the huck-lige of the Nolturrul. the Foe 
of rhe Compaiion which the Guards art 

It vou dchire 3.» fc exact inthe! 
ele ' oHhe. FI3x0c % # The! « FT | KAY £ 


Kar, 41.4 r* TUG 4A "x « 
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ib Gad the tine of the Moon's coming ts the Mi- 
1141.28 by he Nottornzl. 


Lack for the Noon's Aze in the owrermnt 
Circle of rhe middle prece of the Notturnal, 
md right agaroft it os the innermoſt Circle of 
x Game piece 15 the time of her coming on 
the Mcridiun. 


Tit ae of the following Table of North Stars dis 
Tan? £205it if IANS tht Pot. 


Having raken the Alnmade of the Pole Sear, 
eterve with the Notfurnal, as above direfted, 
wor what Pome the Guards or Pomrers are 

en looking wn this Tate for the Diftan © or 
Declrmnation, and 1ft the har hefow the Prir, 
14d tr ts the Alnrude ; but of the frar fe af ove 
the Pole fu ftrat and the Sum or Remaind it 1% 
x Laurwde of the place. 


LAT: 


 Z : hs : 6 

how Wn Fe ane a4 $13 ant © hitd ja ign 5 
« SS. - # BUY . 

1<-4aaiy 441% 0 a i  EIHTCTT. $4 71409 © $4340 


S011 4fhem. 
Ps.t Siz © 
Poodt 8 


The Pate Srar7 '' e Pote pr "uy" 
ws tte 
OI 


V 
$4 


* «4 
3 _ 


s = - 
- 


fam” 


=» 


£ &» 


- 
- 


W431, 244 16 24984 42 64 as * LOA 241748 
W043 PRa ye 24 4pars} 2©t 1 wand your r'1 £41 114: 


if tc PDifliance of 


- - ” = , 
Jai. AS <- = a F F 


. 
: 


& 
4 IJ 


Rnd 
= 
* 
= 
—_ 
” 
= 


2 


2 1 
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This Table is added merely upon the Ac. 
count of the World's bring uicd ro have tf 11w 
ferred in Books of the kind, and will cenfure 
any Book imperfect, that ſhall be without it, 
tho of vere lictic We, 


OV) C 2 4 - s T HETE Ih 


i, A Spherical Triangle 14 2 Triangle made 
on the turface of the Grome, If three Arches 
of great Circles , murually ineeriecting cach 


2. Every Spherical Triangle confiſts of fix 
partes, heree dc ys. a 1 three A rplcs. 
-. The des are Arciuics cach ict than a Sermy- 


circle. 
As the files of Flarn Triangles arc meaſured 
\ z ICalc C1 £9704 Parf*, Ts thee arc * 71 ”_ 


meaſured by an Arch of cquai parts, or De« 


CIcfy 

4s, The meatures of the Angies are Arches 
nf Carex < ies deicrived from the Anguiar 
: *4 Fis i 14 14” ng 44 Ang . 


f & preat [ ie Of 15e Sphere ”4 that which 


| re les the Sphere mio rwor Hem 
ſpheres, or tals; os the Fquinoctial, E- 
crprck, Hwrzon, Merawinun 
£« The Poles of a Crrcic 1s 2 pormt 1n the fuy- 
, banc aways g© degrees 

rom 


-» 


LiCe $7 4 A © 4 
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from the Crircumference of iy Cirrcte, 

+. The Diſtance of the Pols of rao grext 
Circles 1s equal ro the Angle made by them at 
the point of Inverfettion. Therefore 

8. Thote Circies which cut cach other xt 
Right Angles, the one of chem ſhall pals by the 
Poles of the otnher, and Cont. 

9. If rwo tides of a Spherical Triangle x 
conmmucd, they ſhall mrerſett again af 2 fers 
circle, and ſhaſl muke an Angic cqual : 


former oppoiite Angle ; as in the Figure, 


Hence 'f 3 Sper al Triangic hath two tadcr 
each of them feveratiy greater than 8 01 
draw, vos ih q 7c relonning tierent þ 


. 


: 
the caſt hde, with 1 ppolate 4 ngc, an 

the orher 10 wth nd ARGS, he 
Complicm nts ts 
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If three great Circles make by their Inter 
tom 8 ſphenical Trizngle, and if the Poles 
of tho Circles be the Angular Pornts of ano 
ther Triangle, the Angles of the firſt Triangle 
ſhall be cqudl to the tides of the ſecond ; and 
the fides of the fuſt to the Angles of the (e- 
cond. 

Hence It 11 evident how the Angles of z Tri- 
angic may hanged iro fide $, and conr. 

11, The fun of the thece Angles of a (pheri- 
cal Triangle 1s greater than wo right Angles, 
ur icts than fs. 

12, Two Ang! S © 279 [pherical Tr mg'e 
ze greavce than thc difference berween the fern 
of the three Angies, and 2 fermerrele. 

23. An hide hrrng conmmmnucd, the exterior 


Angle 1s lets than the twoe ppotue tmward 
OC4% 

14. In anv (phencal Trungle. the difrrence 
of oe fern of two Ar! Ss. ard 23 whoeiic Crrc! 
greater ihan t LHIRCTENCE of C Ina Am 
gie and 2 1m E 

14. A (pherical Trangie Is either Right- 
Angled or Oblique Angiced. 

16, A f:ght-angied tpheTical Triangle Is that 
which hah one Right Angic af the ir 

;40 Ina Klig nocd fphevicst T rrancgie, 


'S # Ne « wer than 
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Of Right- Anoled Spherical Tri 
any it F 


In mee there are five parts \» | 
Angle ( which 1 clteemed 2 n 
glevs bc, and files 4 ©, Ho, and 
whereof being given, 2 third xr 
the ewo following Ax: mM 


The Tater 


fo Va Vfat 108, 
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repreſent a Right \ngled 


Pad let BAC 
thertcs! Triangle, right-angicd ar A ; fo what 

et £ fine of tle Late, B OC the fine of 

eh CF the Sine, and AK the Tar 
ge nt er Leg. 1H ec hire, and M L 
, 4 - = 4 TT - » 
i gen | one Of this ANngiet, 5 MAE 
at BE. 
4 d Bf 

/ | Pp me | o 

oF Nv F 

o . . m - T5 Is ou - - Ss - cr, 

: A | f l 6 6 : : # . 

- . +. C © &®: "0 Q 4 4 » © SS. 
A Xx FF © AM To. 

Py EC * $in# 4 '- ro b * is, 

ps , > « -* - 40 4 \ 

no HI re na ec Angie CE, ans tit 
C Far, 

By «t f (ov. mav be folved all rights 
gngited ff if Trranc'es 5 but then the hats 
of the Triangle for the mot part muſt be pro» 
duced 4t 6 myy be divers Triaangitt 
mwse wy ww were ns 3» Wn he nent 
Scheam nſiſting of parts of the firft Trt- 
ang c, therr Comm bpiements, and afrcr wards 
W muft be lered ro which of a7 more 
Tr angles ont he (id Axioms may apy 

4 | ai J 
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and immediately be applyed for fading the 
thing required, of !t's Compiement. 

That any rghr-angled ſpherical Triuncie 
having the fides thereof conmued ro Gus 
dranns, will produce hve other right-ang'rd 
Trung'es, al! made of the fame parry, or the 
Compiemen's of thoſe of the fiſt Triangics. 

Ice 771 Zeneam, 
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oe 2 right angled Trt+ 
zwgled xt E, 4 Þ be the 
the Pole of E Y- 

TI! rough 


where let Þk T © 


angie pre Red. night 
Pole of the CHE 7 ON, 1 
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Threurh the port +S OP L defcrtxe the 
0 FLand com mie # tennd the Limbs 
here 1f Ihatl If 3 144 © 7 
duced. 
Mere 
tj. The Triangce 
ar WW. 
:. Where 
k © 0 
;, The Triar 
$- The oppo: 
right-angicd at W, 
$&. The Triangle Pp L right-avgled nt 
Whence ns evidert how anv Care mu 
varied both 11 Ca'cuaron and pro ation. 
From the fore-mentioned two Axiom 
cerfiieranions of the laft Scheam, was dedi 
tre foilowing noe Axzaorn, | | for rig 
dutions of 2 t-angicd 
70-7 124 


Firſt, Nore tha! he five pare? 
ang'ed (pherical inge, Voie three far 
from the right Ang 
C, and the Hvpoth v 
wal at 


« ig 


, 
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There alwars comes three of rhe fre 
parts 1n'6 a queſtion, wo given, and one re- 
quired, and rhete three lie erther all rogerher, 
i 54, ac andce, rac, C0 HOC btHhbDA, 
orc, bcand  y ba. ac fre the Right 
Angle parts nothing ) in all which hve Caies, 
ac, ©. b, bc endb5 a arc the means or mid- 
dle parts, and the other arc called Entreams 
adjacent or adjovning. of cle one part Iverh 
by it telf drowned from the other rwo, as 5 2, 
de ang Cc. or Be, B& C8, of Ch, BO, 
wherein ba, bc and oc, arc leparare from the 
reſt, and then that part which 1 alone and dis- 
wined Is called the Mean, and the other rwo 
arc calicd Exrreams of te, or divjovned 
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The General, or Fundamenral Axiom. 


Toe Sam of the Loagarithe, Sins of ts mild'e port 
aud Fadini, 15 qual Is tot lam of toe Trngrt's 
of tot Extrrams 44j4tut, of of tht Cofona of 
8770/1 EXE. 


If the middle part be required, put the Ra 
dius firſt, rhar is, in the firſt place of a pro 
portion ; but if one of the Extreams be re- 
quired, pur the other Exrream firft, 

This folves all the fixeeen Caics of rights 
angled ſpherical Triangles. 


0! ST $74e C9 fi s, 7 $4 g-(i, 


In O>:que fpherical Triangles there alway 
comes four parts mnto the queſhon 5 rhree 
given to find a fourrh. There arc twelve Ca- 
ſry, two whereedt, vir. theſe, where the parts 
cormng wo rhe queſtion are oppotire, arc [9+ 
ved by the next following Axiom alone, 


ESO KL 


e folrcd 'w lerring tall 2 
I'crpend !Cuiar 
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Perpendicular from ane of the Angles down 
upon the Eaſe, whereby the Triangle is divi- 
ded 1670 rwo righr-angied Triangles, and the 
ſolution requires two Operations. 

Nore, that if the Angles at the Baſe be hoch 
of one kind ( that fs toth ovuſe, or both 
acute ) the Perpendicular falls within the Tri- 
angic ; if of divers Kinds, withour. 

In letting fall the Perpendicular, note that 
for as much as in every of theſe # Cates there by 
given a fide, with an Angle adjoynung, 

ti, Ler fall the Perpendiculir from the end 
of that given tide which 1s adjoyning to a 
Angie given, fo that it may be alſo oppoſne to 
cw i Ancic. 

2. And when that 14 nor ſufficient, ter it be 
allo in it's falling, oppotite ro the Angie requt- 
red, or ro the fide required. 

The firſt of thete Conditions is necefary ro 
be o'Yerved in 2'l the erghht Cries mentioned. 

Eut this bring formers har inericare, | (hall Lry 
down Mr. Cit | Proportions, w ich 
: " eig! + Cats muy I's be foived with 
out any Perpendicutrr. 

As the Sine of the Diffcrence of rw 


the D:Acrence of 


C | anger 


he Cotangen! aa ned 
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2. As the Cofine of half the Difference of 
two fides, 

Is to the Confine of half their (im - 

So is the Tangent of hat the ſum of two 
Angpies, 

To the Contang. of half their contained 
Anpic. 

;. As the Sine of half che Diffcrence of 
Ang'ct, 

Is tro the Sine of halt their fun - 

Sols the Tangent of half the Difference of 
two hdes. 

To the Tangent of half the rnrer iacent fide. 

4. Avthe Cotine of half the Difference 
two Angles, 

Is to the Cofine of Hatſt their fun 

So 1s the Tangent of haif the 
hdes, 

To the Tangent of half the 1oterjacent 
fulet. 

If the ha'f Difference of rwo Angles he 2 
ded to their halt tum, the agpregare v 


the greater Angie, but fubftrafted fron 
Remainder will be the Ioffler. The fame | 
of the half (um, and halt diflererce « 
tides, 

It vou have two tides and an An 
fire to one of them prven. to had - 


fi IC, Of Fn \ngie1 \\ 3 TLIC Ys fe C * 
of them, to find the third Angle. wou 
hcſt by oppoſe ſides and Angles, find anorher 
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*21e, or hde, 2nd 7 on »y Inver! 
100%, pro ecd, 


17 £9 1 89 


that the fide oppotire ro the 
here cailed rhe Eatc, and 
*r wo the contarning hides. 
$0, Cav, as the Radius is to the fine of one 
&e contarmeg fides, fo 1 the fine of rhe 
rio 2 fourth fror. 
Then 25 that fourth fine 14 to the fine of Talk 
rum of the three fide, fo 1s the fine of the 
*Srence herween that halt ſum of tlc three 
md the Baic, to 2 feventt: fine, to which 
Radius, and half rhat fun will be the 
hait the Angie required. 


= 


ike the Complement of the greateſt An 
ve hundred and erphry degree, and 
1" me Angie Pe re les, and 


ration 1 


The Tater to Naviexi 


Of the COMP AS$ 


"His Inftrumert called a Compa 
luch 8 Compats Card 2+ 1 


page made tw rhe paſting a tf 
wett 1 hc 't N the Load Srrn 
Mart an, or North, and South-l 
mn a1 places rhe Azimeths,cipe 
(wo, cailicd the Poms of « 
Ir ah Ant w me me £C 
S alice 0, ut tas in moft pf 
Clination of Variation ©: the Nherth | 
yi Cl nv refar ed m 01 Mac? 
om, rwo, nay, fomneriMes three 
from rhe true mmrexiection 
and North part of te Meridian, v 
twruc Yor P it of rhe Heron, 
i 1 Variut 
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ted the Paritfinns of tie Ca12, 


8.4 , vo -- 


dlirudes, page , JOOK ! 4 
ie 011 the hed theres may tive Decirnut ion 
* 2 ng the Let Ha {numn. ant unacrrt 
rt agitnſt the Declinarion, 


ow Try thee 


LAI rude. and ' 


Va | 

ving Ryo will direct. 

the Chord of frery degrees defcrie a 
ww and quar*er if win wn rameters at 
20 \noles the one to the other, writing a- 
1 the Exrenn 
4. Faſt, Walt, & von fee mn he ÞF 16 
a we tier ; Ampi't - or 1 

7 from eh pro per p« 

Lb off the WV »h- 7 


»# hs Dame ers. ky rth, 


an 4 i155 x k 1 
or Azrmmuth. [ 
en s _ M1377 
and vine N 
« To a” 
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the Variation. and 


Cr ween 


'cen degren 
T4 and e y o ' 4 % | 4 
T5 WE 4 1 : « * ; i,£C 


_ recent 
Ten 
grief F 
Or ee ant 
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Ws rowards E, that ts berween Nand E, 
Tt ard, 


Ss rprewmnt Hide ware 
ne 


57107. 


. 


o 


- 


for Fs A 


The Ti 
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The diftance 
LLLILESF 


xr Fatnard 


The LL grove 
/ 4 FL. 


ad it be req 

mp4 1. 

Hyiv mn? det 

Mx he Truc 

cor Amy 

eerees, forry 
LETT TST; | ty 
ce %octh in ', and 
menty mine degrers , 
Swrhward (3g cd 10g 


# ©. # Ll 
7" 3 


o 
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fer it from 5 Northward, and it finds the Þ+ 
M, the diſtance between M and N vs & 
two degrees, forry four minutes, the Varur 
which is Weſtware, becaulg it falls beone 
N and W., 


a. A mpl:ude. 
p of 4 mpi tude. 


Variation frerm th 


prod way in 


ic Currents, 1 ty Keet 
count of vour wav Thoth ourward and be 
ward accordhng 19 vour dad Reckoning, 
ig the way your 
or ft » not 
rf dead Reco 
W, therctore you m 
the up pors 'Ww 1 
(id wn, hos Ih 
apain, eqn 1 
Ca 4Irecls Fatt WET tare pat 
ic alter Ir Lat 


- 
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ipplings of 1c warer, and drawing of froch, 
. alone the hour, when © (1 it of 1, they 
ſand a man tut wn hot cad. Fur the 
# vival and uicul way of oderving a Cur - 

» thus ; when there's 8 {ſmooth Secs. and 
t much wind, have our the Bout, taking - 
& three of four hands, 8 Compaets, s Log- 
«, and hait minute Glatt, with a Line, or 
g: Warp 4 aove an hundred Farhoms 
oe end of whnch Line faficn 2 trrungy- 


{ Board, a the Board AEC: 


in1 "A Re . 4.9 a then I i A 
re wii witcad of 


Lead 16 fry 
Rad 2 Keerle rved wy thee La 
When you arc of from the ſhip. caſt over 
wr Board or K | 
aty Fachoms 5 br 


$0 one turuires, 
then thelzving the Line aff s 


0 o«, Fr: Cf? 
ww erousnh 


Oe ONE red and 3 


Cf 
* 4 


«ing ner wp, ang mirc 
cr, Tha call 01 
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43. the Tudgment may be © fircnorhened, 
that a man ſhall rarely fail in giving 2 prerry 
E #2 


n Head, 


j* on 2f 
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boch from 2 right Line, and Arch of a Circle, 
yer the imatier the legment thereot ut, the nears 
er its to a Right Line, 


Vitare a1 fre MOTELS 4 'T | FTT, 


Giow oy for Fama Lin, Atrodiins and Pars. 


: [ FF "7 3 


Ler P repreſent the Pole of the Globe, 2 
the firarght Lines drawn there-from, 2s FC. 
PK PD, PE PS, PN, Þ G Meridiat 
all che Concencrick Crrcles parallels ro the | 
quinoAtial, and they fo many as there are mi- 
mute 1n the Meridian, 
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Let a ip be ſoppoſled ro have kepr 2 jul: 
North Faſt Courſe from the Point C wn the 
Fran note, and therety © tIuve drawn the 
Curve, or Yarth Fat Rum-Line. c. bs. o. 4, 
e,n,E, V approuching nearer and nearer the 
Foe is conmmnued, and the forefard Meridians 
to be (ch as paſs throveh che Porrs where thrs 
Rum »- Line croffes the former Paralicis Then 
Ih i! hore © made ths Roms 1 me. the 

1am 48; Paraltck c:rram ſmail Triangles, 


WAM 5 
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which we ſhall rake to be rightangled, 2rd 
fira'ghte-imed, #1 , 4 ire dt they YE © 


SET 0 a 111d THITTANCEC ENCY Arc mien 
fering there-from. 

In the Trang 
is the diſtance run 
departure from 1 
DifFerence of Lat 
DrRerence of Larry 
of the World wy 
fame Rum'3, as 14 
Mer td ar for Ne FL 
one £o the netier,, a+ arc 21 
g1, 44, feeing the Hides < 
ſtances w1rh the / 4 ar ( 
But Eu! 4) 2CPar arent, ON 1 
Mer:diuns on different Par 
make varmus Difference: 


Leagues Departure 
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: 
" Þ y 01.27 | exotics: tence, off 2 
: ' 
j ' f re [YO & Rum"'s he 
. s £ ”—_— 
4 { " \ þ\ 


. 2 P ' 
25% 4 £ c 4 

' - - - a " - 

- - wr - - | - - 

ar 6 " 1 - N 4 7 MIETD2 

nl 2 f7 ' e or tre 

t I TITAT CTY ba "x 4 MC Cudrive 

CT 27 # om; Ty 1Ngiev hzvy ng 2nv rn 


rhe orher miy be found, as having CA 
Ference of Lanrude with the Angle act 
— , the tes © 5, the Driftance. and 
[ene , and con equenrly re An. 


es CPh the D#: rence, or Loyirude may 


(und re having the tides CH, at, we 
| 224.8 11 0 4, ant re Ange Cy 
, eres ortier pLr's. n the nhote Rum, 
Trangie CaB CE 1 the whole diſtance, and 


foren f Luv irude, and the 
ay 4 in ST - 4 


1 l ' ' 
4 S I ® | } $1veE , Tr S 
"_ " 1 one 45 11 an Cr } 


wrore ts» ee lum « 


5. and 


240 The Tutor to N 410 ation. 


bl $4 T. 


a1Ference of Longiiuce 
whoſe parts CK, Kd, de 


41 , 
me FLathing 
Can aft ht 
e , (ch 
}: tc rence Of 
© OCH 
ie ww ihe « na. F< privy | 
vas farther, ti}; thev cut tre Fara: .c: 4.6 
ww gand F, then inch proporricadt ag is 
a F, luch has the Difterence of Longiius 
to the difference of Lonprude 
» the ratio of ag to gt 
tods, Hence | mare ans 
the reſt in thu What 
ing, 2+ you may (cc 
Uic of the Tavic. 


oy 


þ 
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Here are runy ways of overing the 
=” quanti'y of a Degree on Earth 5 bur 
hone narurai and corriare as tat wicd wr iMr. 
Ta 2. | was 10 MERUTTE 6179 aff exact 
nets politic, te orftance Lerween forme rwo 
paces, Iving dues wager the tare Meridian, 
or North and Scurh ene of the other ( the 
farther diſtance the Herrer } and to compare 
that with the Degrees and Minures in the Diffe- 
rence of the Larmuces of rhote rwo praces 5 
the Larruces of bot priaces bring oatervedt 
with ai: the r nets and curiofiry MIgNatcoc 

Fy oi! means he found no lets rhan three 
hundred frety feven thoutand two hundred of 
cur Englilh tort to antwer to a Degree of La- 
nude, wv hath been farther fire « nhrm 
ed by manv other experments mn our own 
Country, hut the greateſt confirmarion 1s, thar 
by the very fame manner of experiments: ly 
mea('vring herwern wo places under 2 Mer wx ian 
n Era hath been found three hunered frxry 
five thouſand one hundred erghty four Bng't! 
F cer 


The Tutor to Natvingion, 


Pur Mr 4" 


. 


12 Deorcec 


- 


F- 7 F 
FIAT OH ſ 


N the now praftice of Navigation the 
hardiv av ctuing more neceliary than t 
©XEtO Make a good Eſtimate of 
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with any wind, according to all Circum- 
ſtances. 


For winch many wavs have been thought of 


\\ "C; i K*, "” WT TO [1 rie pArpoic % 
me X atom pow of Fame and Expcricoce at 
Sea maxing WTICT WOATUHK NV 144 4 7 1+© Some 


y gueiling by the fait born, and running of 
he Froth or Warer by the ſhip's tide, as the 
Spaniards and Portuguele; others by ng'ng 

"o me water 8 Chip,orthe I'ke 7; and counting 

* many qua timed paces hey can maxcon 


D wk tne 121d 0 Y drives Detrween 
in a0 boicHoa fr Mars the fide. ahich 
1l amonght we Durch ; { initead of paces 


j Mmav numncr tie Puics whe the Ch p 
- . « © i? Dy roved way, and n A ; 
mclt « «ed 11 bv out ngluh [ g, and Log 


4 


nd [107 {ine 
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much ſhe has failed, and conſcauer 
of (a1ng, 

This Line af afowr ren farhom 
«lch » allbwed, har the 1 ___ 
the Fddv of the ſhrew wake wefore 7 
minute, which is the time mot crane 
loweed for rhe veer me the Line. hes 
has a mark or nor for the tegion 
from thence 11 mar wed mites (paces « 

The ſpace of Line herween Kn 
ought to be ſIn1 a part of a mnY 
oree, 4 fe Halt mnure rome is of oY 
jo that the ha't mimwave heme the one | 
and rac uth part of wo hewr, the b 
I me heron nor ard Eres Fw! 
hundred md raerricth part of z rv 
deg of 2 preat Crrcie of rims Gio 
VPzret 4m mte ins. 2 
fy oe 
-_ 


wrween 
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Log-Line ne at ns rrve Lent 
%o many knots as arc veered im halt a mb 
Oo many mites the [277% 1 an hour, 
; many Leagues, and fo manv mile* in 8 
1, or tour ! : 
fever knons in fat 2 minute, « frven 
miles 1n the hour; erghit Rno's in half a mi- 
Bute 14 crghre miles In an hour 
Tony thrown evere 
> S. - vw every} ur 
 potirte, the Latirude 


wherter CO) fervs 


Mares then ca: 
Log Soard, and add vp the Knors and Fx 
wm rn Gnoe he if Noon, he from hens 
ls Giced that twenry fore Furs, of he 
9+ every four; fur off it were ft 
ce the firm of 


The Tatov 


and the diftcren 
found, and rrecte 


mace. mult 'w cn re 
called the Tournas! 


Of the Ln-B 


He Log Enok 
Book 1n Accounts 
FY requitre OCcurrences, as 
Pome of mice ff OT Our ſ? p 
and what allowance you make for 1 ct 
bearing up, Ivings by, fight and 
Land, foundings, 1! 
Cacth hour 
Compals, 
The 3 
ar Bo 
rea A 
£ "5 | 
In m«< tre nd, the f 
correct Court: 


Marce 5 ' - 
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kt any me, when youTt know the ſhips 
«, put the Northings and Eaſtings as Cre- 
and the Sourhings and Weſtings 25 
and you'll find inſtead of the ballince, 
*hich will ſhew che (ups place. 


WL by the Arch of s Great 


" F 
ATCEE. 


x, tho it ſhow the nearcit wav and di 
Ynce hervccn wo Ace, ver cannot 
o much 1 ule os the rwo Former kinds of 
4 men bring drawn from it 5y convent» 
of Winds ani Curren's ; of clic forced 
bY by crots Winds, of interpofhrrnon of 
Head-Lands Sus, or Iilands, ©: 
tereface 1 ſhall ao [pend much nme on 
wt advice all ro the Mercator. Only nore, 
w having 4! herem, you may tee that 
many nmes the nearer way © rave the 
, and tm fl! mo 8 greater Lanrude. 
4m (rhbnog from tHe Lands end of England 
ow Fogned-Livre, FACTC 3 Front ad vantage 'n 
ifance to rac and deprets the Pole ten of 
w degrees, fetr ies a ener it yiets in 
frag the Arccurt. And mut many rimes 
me acrmunt 4 eat ÞY e Fama © art, 
the ſhip fails ave home #5 the went out, that 
T * 
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ernher the going, or returning being the 
nearer to 4 great Circle than the orher, c 
z great difference, and the diſtance one 
grearer than the other 1; fo that returning be 
the Weſt redirs, the Trps fall wwh the 
Fnd, or many Leagues before they come, 
ther great hazard. 

It the ewo places over which the great Cee 
k ro pats, be both under the Equinottral, 
Fquimettial is the great Circle, and the df 
ence of Longirude herween the rwo places 
the diſtance, and the Courſe berween » dire 
ly Eaſt or Weſt. 

If the rwo places he horh under one V 
dian, thar »direly North and Sourh, and 
one of them frruate under the Equine? 
then are the degrees of Latirude of the & 
the diſtance. 

If both places be ander the fame Mere 
and borch have Larirude of the fame Dene 
nation, that is borh North, or both Sou 
then the difference of Latirude turned = 
males ts there diſtance. 

It both places lie under the fame Merie: 
but have Larirude, the one North, and the 
ther South, then the farm of the Larrudes 
borh places ns the diſtance, unleſs the 0! 
be above ane hundred and crghty degrers. 


Prove £16 
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ut ions of Great-Circle-Sail- 


We Difference of Longirude of rwo places 
mder the (ame Parallel of Larirude being 
w find the Great Circle Diſtance be- 
them, and the Angles of Polmon, of 


two places in the Laritade, fifry four 
s no min. differing in Loagirude +9 
thirty minures 4 and it be required ro 
vcir Diſtance by the Arch of z Great 
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be a Circle, + ABCD; as it is in 
lregoing page, and quarter It with two 
AS, CD, at right Angles one to 
ather then prick the Difference of Lon- 
from A 108, and laving a Rulir over 
find the Point b, and defcrive the Arch 
D. Afterwards prick the Latitude from 
» E, and from C 1oF, and by having 2 Ru- 
wer E C, find the Point, and deſcr:ibx the 
ECEF, 
Lſlly, Draw the Araight Line E Y C, and 
x the Arch ECG AECD repre- 
the Meridian of one of the places 5 B*D 
Moridran of the other, Ect the Parallel 
Lrirude ; BD one Poic 3; D the other; ED 
ixs 4; AVC the Equinoctial 3; E the one 
=; © the other; EcQG the great Circle 
over both places. 


— wy 


M511 &. 


ks the Fou:crura! Spherical Triangle E BC. 
ren the Angle E BC the difference of 
grude, and the two fides EE, and E CG, 
equal ro the Colir, ro had the Angies E 
C. and che hide E C 
From B imagine a Perpendicular to be ler 
t the Arch. 
From B imagine 2 Perpendicular, Bd ro 
on the Arch E C, which will drvice rhe 
ang'* E BC into wo ngl-angicd T rian- 
$S TEoE, CdBE. Q 3} Ts 
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> fed the Gdt E CO, the Grrat Cirrle Dil 


Tn erher of the righr-angled Triang! 
ed B arc given the fide FE and Ange 
the ha't difference of Lonprrude wo frd 
oe half Arch EC. Nrre F. B vb 
and F, d, ard Angle B adjacent exrreanm 
wiicreot 15 lought, therefore lay 


As the Radius 


+ o the (ne of EB or BC 
45 deg. 05 mn. 

So 1« the fe of 20 deg. 47 Mm. 
being the half Ang. Ec, "n ( 
halt difference of Long. to _ eee 


= 
= 


fine of 22 deg. « min 
1 half of EC the Great ) 
Crrcic Drift, whence the great por 7 
Circle Dit. is 44 deg. 16 min 

But the diſtance according tothe Rum? 
on the Paralicl ts 2#c4 m. 


o 


For the dngltt of Poſition, of 
In the right-angled Triang'e E d B «o 
the fide E b the Colat. end Angle E- £9 
half d/Ference of Longitude, to find the 
gic BED. EB is the mcan, and the" 
A? 


Th: Tiatoy to Nv ys a:09. "I* 


adEBREEd arc exrreans adzucent, 
of which 1 required : therefore lay 


the fine of <4 degrees the ? 
rude | 1 


» the Corang. 30 deg. 44 m. 
half difference of Long1tud. 
» the Rad tuy——— 


he Tang. of «* deg. 03 min 
Angie of Polr 109. | 2 


13, 
Which gives North Weſt by Weſt. 


"toads 124 Arch 


In the right anc'cd Trincle EAB. are given 
te de EB, and Angle EEd, to find the ies 
8 rhe Complement of r7e greareft Lt iu c 
The Ange EEG 1s riie mean, and tlic wo 
ex LE. Bd are exrreams adjunit, one 
whercof 1 ſought, begraning with the otlice 


by, 


Q 4 
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As the Cotang. of EE 26deg. co min. 
Is to the Radius 
$1 ws the Cofine of Angle EE 3; de 
To the Tang. of dE 

Compicment of the greateſt Laricude. 


The Larnudcs of rwo places ing 11 ! 
flame Hemiigpnere, rf D:ﬀ. rerce of Le 
! T4 


fiance 


{ irom A ON, a1 

Icrie tic Arc RF, 

erce of Longirnde fixry tix degree 

d.and Un ne a Nu r Over Bd hadrie | 

and deſcrive thc Arch B«xD. Laftiy, throug 
F ec G deicrivxe an Arch which ſhall be the gre2z 
Circle paiſing over both places, E repreien 
the [irard, e Cape Cod, E < thit great Ciicid 
Diſtance between them. 


Avithattich 
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Avithmitich, 


In the Oblique Spherical Triangle E Be is 
o given, the Angle E the difference of Long)- 
tude, rhe fide E B the Colat. of the Litre, 
and the fide Be the Colat. of Cape Cd, to 
find the Angles E and &, and the fide E «© 


D. M. 
E B 40 2 
ce B 47 4® 
2 } 57 42 

43 $0 Half ſum of fid. giv. 


; 30 Half diff. of 6d. giv. 


, z 


As the fine of 43 deg. 5o min. ? 
| - 
the hait wm i 9.842419 


—_—___. 


k ro the fine of xz deg. 30 min. ? 
75356 
the ha't df ——_ ——x 8,735675 
So is the Corang. of 33 deg. 

©,18743 
069 min.the halt contained Ang. 74*3 


Cs 


18,973159 
9,132699 


To the Tang, » deg. 44 m. the 
half diff. of 2 unknown Ang- 


Q 5 As 
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As the Cofine of 43 deg. $0 Qt 2.8.0 
min. | 


Is ro the Cofne of 3 degrees, _ 
29 min. PEEFELS 
$o is the Cotang. of 33 deg $ro13948; 
no min. 


P—_ —————  — —_— 


To the Tangent of 4, deg. 51 _—_ 


min. the half fum of the un- 


known Angics. 10,320533 


D. M. 
= 9 
7 44 


The greater Ang. 53» 35 or Ang. of Cap.berr, 


The Angle of (59 o7 the Lizwrd 7 caring 


Now fav, 
As the fine of the Angie E 
93 deg. 35 min. 


$ 6.999618 


Oo ——— 


+2 the fine of 45 deg. 4© > o 868785 
So 1s the ſine of 66 deg. Ang, BE: 9.59607 32 
To the fine of E c 4« deg. 03 19.8294 1 « 
mn. the great Circle Diſtance. $3 493»7 
Whuch 
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Which makes 202 miles ; bur the diftance ac” 
cording to the Mercator's Chart is 2578, and 
the bearing of Cape C4 from the Lirerd 
Weſt by South nearcſt. 


Ih fred the greatr® L:titade the Arch ſhall val 
3 34g9, 


In the righr-angled Trangle E Z B right- 
angled at Z is given the Angle Z E B., and 
the (ide EB to hand the fide ZB, whict is the 
Complement of the greateſt Larirude, and the 
Angie E BZ, Afterwards 1f you would find 
the Larirudes, this Arch ſhall paſs through ar 
every ſecond, third, or fifth from c1- 
ther E or &, by ſubſtraFing the rwo, three, or 
five degrees, &c. cominually from the Angle 
E BZ, vou will have in the right-angled Tri- 
angles 1 BZ, the Angles IB Z, and tide ZB, 
to find the fides 1 B the Colat. and Angie 1 
the bearing. 
If vou would find the difference of Longs» 
tude, and Angle of Foliron, or Courſe at eve- 
ry degree Alteration of Latirude, then wn the 
right-angled Triangle 17 B, is given the fades 
7 B and | B to find the Angle Z 1 B the courte, 
of Angle 1B 2 the difference of Longitude 
from the Perpend icu/ar, and vou may hnd the 
fide 2 | the diſtance to be failed 10 making 


that Alteration. 
if 
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If you! find the Larirude and Longitade ſhe 
ts in, which the Courſe ſhall be allowed once 
quarter, or half a Poine, &:;. In the right- 
angled Triangle Iz B »y given the fide ZE, 
and Angle Z | B, to find the Angle | B Tithe 
diffence of Longirude, from the Perpendicular, 
the fide IB the Colat. and the fide 1z the di- 
ſtance. 

The Larirudes of rwo places the one on the 
one fide, and the other on the other fide of 
the Equinottial, and theig difference of Lon- 
_ bring given to find the Great Circle 

iſtance ber ween chem. 

Two places, the one in £0 deg. no min. Lar. 
North, the other 1& 4, deg. 16 min. South 
Latitude, diffcring in Lopguude 60 degrees. 


F = BRAR }R | 
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Having deſcribed a Circle, and quarrered ir 
with rwo Diamerers, at right Angles prick 50 
degrees the one Latitude from A ro E. Then 

14 degrees 10 minures from A to d, and 
rom Cro E Lay a Rular over Ag, and find 
the Pointm. Then deſcribe the Arch d m ec, 
prick fixry degrees, the difference of Longi- 
rude from A tos, and laying « Rular over B z, 
find the point b. Then deſcribe the Arch 
BbD. Laſtly, draw the firaight line EVG, and 
deſcribe the EcG. Then is A © the Equi- 
noAtial B D it's Poles, E the place in North 
Latirude, c the place in Sourh Latirude, BE A 
is the Meridian of the place E, Bcb D the 
Meridian of the = C, jEcG u the 


great Circle paſſing places. 
Arithme ich. 
In the que ſpherical Triangle E Be, 
A B 60, and the rwo ſides 


Bearing of rhe place c, 
gear Circle Diſtance. 


FINIS, 


Books uo by Obadiah Blagrave 
at the Bear in S. Paul's Charch- 
Tard,. 


He New World of Words, being « 

neral Engliſh Diftionary, containing 
Interpretations of all hard Enghh Words ; 
with an Explanation of all Terms of Arr, in 
any of the Arts and Sciences. By &. Philips. 
In Folie. 

Dr. Kobirt Gelf's Famous Nores and Obſervs- 
tions on the whole New Teſtament. In wo 
Volumes. Feit. 

Mr. Richard Saunders Large Book of Phy. 
fhognomy and Chiromancy, with the Explans- 
tion of the Moles of the Body, ſhewing the ſig- 
nfication of Dreams, with an Art of Memory. 
In Fes. 

Cocker's Large Copy-Book, called Zzgiand"s 
Prn-max, containing rwenry eight Copper 
Plates of all the curious Hands now writ and 
practiſed. ; 

7. Gadbwry's Fybemrrides for ren years 
and rwenry years yer tv come, und unex . 
In Nats. 


Bagraue's 


In Large Of r0s. 
Culpryper's School of Phyſick, or the experi- 
menral Praftice of the whole Art, wherein 


In Large Gf zvs. 

Caiprpper's => oor Judgment of Diſca- 

Git rve. 

#6, or 8 Phrficsl and Ans- 
tomicel Treatiſe of the Nature and Office of 
the Pancreanck Toice or fwerrt Ercad in Man, 
Wuftrated with Copper Cours. In Large 044. 
By that famous Ply fician Dr Graf. Tranſls- 
ted from the Larine. 

Praxis Catelics, or the Counrreman's Uni- 
verial Remedy : wherem is plainly fer down 
the Nature of all Dilcaſes, with their Reme- 
Ges. In Offare. 
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IVVEIGHTS | 


AND 


EASURES, 


WITH 
The TaLt of ſeveral Goops. 


| 


COLLECTED 
vr the benehe of Yourn 
| IH ALL 
SCHOOLS, 
But eſpecially of 
UILDFORD in SURREY. 


— L_C(l@_ 


I eo 


LONDON, 
Printed by Willem Godbid for Robert Haefard, 
at the Angel in Cratnl, 1677, 


OSS SSS4$ 
PSP EPPREIRPÞE 
effions of Meaſures, Weights , 


and T ale of Goods , for the Uſe 
f Gu1t Dt © « v-Schools. 


LL Quantity is Civided into 
Mealure, Weight, and Number. 

Mealure is either Applicative 
or Recepuve. 


. 


Applicative Meaſure. 


Note , that 3 Barly-Corns ( according 
the Statute ) makes an Inch. 2 © Inches 
a Nail. A Palmor Hand is 4 Inches 
Fingers breadth ( and by this is mected 
ſize of Horles.) 3 Hands make a Span , 
| 4 Hands or 12 IJoches a Foot. 2 Foot 
a Step or Simple Pace. y Foot makes a 
\etrical Pace. 23 Foot, or 15 Nails 

e a Yard. 1 ©{ Yards, or 20 Nails make 
+ Of a Yerd makes a Darch 


; liſh EN. 
a, x ( by which Tapeſtry us meaſured,) 
A 2 6Foor 


——— 


4 

6 Foot makes a Fathom. 15 Foot makes 
Gad, or Geometrical Perch; but in fo 
places © Foot. 16 | Foot makes a Stat 
Pole or Perch. 18 Foot # Woodland Perc 
which 1s ulcd allo in Fenns and Moors, 
Foot makes a Forreſt Perch, which is uf 
alſo in Larxceſhire, and in Ireland, 1 
Foot makes a Scoxch Pole or Perch. 4 © 
tute Perchcs or 106 Links make # Ch 
125 Geometrical Paces make a Stade. 
Stages, or 1000 Geometrical Paces make 
Haba Mite, which is allo uled by En: 
Men at Sea. 

An Engl: h Mike i 1-65 Yarc'« & t 
longs make an Ft »ifh Mile , as KSraides 
an Italian Mile. 

3 Jralian Miles make a League 
g0co Geometrical Paves make a Mean { 
14.477 ; Mile. co000 Geometrical Paces make 
Great German Mile. 

4© 5qu re Perches make a Rood, ant 
Rood an Acre, that is, 160 Perches 
length, and 1 in dredth, or $0 Perehes 
length, and 2 inbredrth, or 4 in bredrh ; 
40 in length makean Acre, or :© Chai 
length and 1 n bredth make an Acre 
Acres ordinarily make a Yard-Land; and 1 
Acres an Hide of Land. * 10 Foote very W 
or 105 Square Fect is called a Sqpare. 


 —— 


— 


— < __ w— 


LA Table of Squares, ® Super ficral CM eaſure. 
| 


Peg! Miles. £1:42560/1 12450 1114136 3097%- a=$7$4<t491 445-3602 | 


a 194-3 4547 483450) — 027204 


- 
# 
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A Cubick Foot contains 1728 Cubid 
Inches, and a Cubick Yard is 29 Cubic 
Feet, or 46646 Cubick Inches. A $t 
tute Brick is g Inches long, 4 * broad, at 
2 > thick. 

A Coard of Wood is 4 Foot over, 
Foot deep, and 8 Foot long , which wak 
128 Cubick Foot. 

A Stack of Wood is 43 Foot over, 
Foot deep, and 12 Foot long, wh 
makes 108 Cubick Feet. Great Log 
Waod fhoauld not be fold by the Stack 
but by the Coaurd and {mall Woad 
the Stack, 

g© Foog of Timber makes a Load , 
Four a Tun , 25 Foot a Butt or Pipe 
and 10 Faot an Hagſhead 

18 Foot Square, and 1 Foot deep, of 12 
Cubiak Feet is called a Floor 

300 Foot of 2 Inch Pknk, 20: Foor « 
3 Inch Plank, 150 Foot of 4 Inch Plank 
402 Foot of 1} Inch Plank, and 600 Foc 
of Inch Plank make a Load, 


5] 


| yur} or Receptive Meaſure, 
of ond foſt of Liquids. 


Tun of Train or 
Whale Oyl — 
Tun of Wine -. 
8 Burt or Pipe — 
Tertian or Pun- 
chion of Wane - 
Hogſhead — 
Terce 
©Þ Barrel of Beer, 
or 2 Runlets of 
Wine — 
Kilderkin of 
Beer 
Firkin of Beer - 


Ale 


Gallon —— 
} Pottle —<—— 


"A Quart —= 


Barrel of Ale — 
Kilderkin of! 


Firkin of Ale — | 


——_— ————_— — 


ah 


_ 


Port Pits, 


Which Liquids are meaſured by differen 
Gallons, that is, by Gallons of differ 
ſmzes or bigneſs, whoſe true capacities and 
diſtinftion is Taupht in Gauging 

The Beer and Alc Gallon is bigger than thy 
Wine or Corn Gallons , becauſe of its fre 
Ring, Butrer , $ope . Fiſh, Heerings, ary 
meatured by the Alc Gallon , and 12 Bir 
rels (of cither) make a Lift, 


Pownds 1n weight belide 
the Cat 


i» 
224 112] $6 Barter, 
1240'1 25 62 ,SOpe. 

4 


ITN + 2 | 
Aalf Barrel 2) 1 {| 


|, in.” | 
\ I 1s 
"DEBS 


I» > > » »- »- 
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The tie ht of the Empty 


| Cat for Butter and 


Sope , &r the Tare. 


1& (29 40 16; Z2c 
F 4 


A Pottle + 

A Quart -1 Tn 

* Some make © IT of 4 
3 Queerent 4 £4 


$3, © + SD 


_ 


- 


tt: 

All kinds of Grain, likewiſe Salt, Line 
Coals, Fc. are meeted by the Gallon fe 
dry meaſure » Which is called Wwrcbefter me; 
ſure. But Note, That as Scea-Coals and Sal: 
are meaſured with this Buſhel , then they are 
heaped, or clic there's allowed 5 ftriked 
Pecks to the Buſhel, which is called Warr BK 
mealure. 3 Such Buthels make a Sack, 4 
Such Buſhels a Fat, or Flat, 12 Sacks, 
Flats, or 436 Buſhels make a Chaldron «< 
Coals , and on Ship-board they allow 2 
Chaldron to the Score. Of Salt, 4© Buſhel 
make a Wey, and 10 |} Wey an Hundred 


Jewiſh os Hebrew Meaſures , beth 
A; plic ative and Receptrue, 


A common Cubit is * a Yard. | 

An Holy Cubit, or Cubit of the Sandy 
ary 1s 1 Yard, 

The Kings Cubit is 3 Fingers bredth lon 
ger than the Sanftuary Cubir. 


Recepirve Aeaſure, 


AKab, 1 Quart. 

An Omer, 3 * Piats, 

An Ephath *, a Buſhel and a Potrtle. 
An Homer , 10 Ephaths. 


An Hin, 3 Quarts. 


[FF 


of WEIGHTS. 


V Eight are of 4 forts, wiz. T 
Haverdupoiſe, Subtle, and Foyle 
Veightz all which as they be different m 
zantity, {0 they have yarious uſes. By Troy 
Veight Gold , Silver, Jewek, Amber , 
ries,Bread-Corn, uors,arc weighed, 
d from mind CreLigut taken all mea- 
for wet and dry commodities, and is 
negonly divided thus: 24 Grains make x 
ny Weight, and 20 Drams makes 1 Ounce, 
d 12 Ounces make 1 Pound. Silkmen uſe a 
'eight called Venice Ounce, which is 13 
Drams,and 1 2Grainglo that r 2Ounces Venice 
but &s Ounces 4 Drams Troy, or 9 Ounces 
averdupois; bur of this there's no ſtandard, 
or doth the Magiſtrate allow of ir. 
The Pound Haverdupois, though it be 
eater than the Pound Troy, yet i the Ounce 
, becaule the Pound Troy hath but 12 
neces , and the Pound Haverdupois 16: By 
this Weight is weighed all Phyſical Drugs 
ind Grocery, all grofs Va, as Rom, 
ix, Pitch, Tarr, Tallow, Sope, Hemp, 
an, Or. all bate "Metals and Minerals, as 
iran, Steel, Lead, Tin, Copper , Alone , 
| Coppe- 


ſ 10 
Capperas, Oc. and all things that 
waſte. 

The Pound Subtle is any _—_— ty ,ma 
to repreſent any other pre: t Weg! 
ever, a5 4 Penny W eigat Iroy of lefs , Od 
anſwer in duc proportion tothe whole Po "y 
Troy, or to a Tun with all its parts. Th 
Weight | is private to aſlay Maſters, and luc 
as make Tryal of Metals , and to thoſe verſ 
in Statick: For as in Geomcrry we vulc 
Subtle Mcaſure of the Hundredth part of a 
lach toreprefent a Yard, Rod, or Furlong 
Ce. to i Statick is uſcd any fimall Weigh 
to repreſent a greater. 

The Pound Foyle is leſs than the Pour 
Troy by * of the Pound Troy, and is only « 
uſe amoaght thulc that make Gold Fovie 
Wire, and Pearls, 

The Pound Haverdupoiſe is thus Civided 
16 Ounces make 1 Found , $ Dragmas mak 
1 Ounce, 3 Scruples make 1 Dram, and 2 
Grains make 1 Scruple, and 1 i 2 ſuch Pound 

make a Huncred ( which is called the grea 
Hundred ) and 20 Hundred make a Tun. 

Apotbecaries wie m making up their Medi 
cines the Troy Weight thus divided : Ouncerd) 
D: agin a, vcr vR4 les, Crrains, 4s above. Bu 
in bur ng and {clling Drugs, they uſe i 
HaverCupoilc, 


T* 


4.4 
ive The Troy Pound to the Haverdupois is as 
£J* 
cl The Troy Ounce to the Haverdupois is as 
by, at 
A Tun Weight Haverdupois is alwavs 20 
ndred of all things but Lead , which us 19 
wndred and a halt to tbe Tun or Fodder. 
woe , Cinnamon, Nutmegs, Pepper, and 
par, have 13 Pound and a halt to the 
one, and 10% Pound to the Hundred ; 
{ x Checte and Butter the Clave is 8 Found, 
Wev 12 Cloves , ar 246 Pound. io 
Lol the Clove is & Pound, the Wey 42 
wes, Or 160 Pound 
Hav ſbouk! have 22 Hundred, but it is 
1d for 1K Hundred, 16 Truſſes, or 2016 
ie ound. Wool «told by the Clove , or Halt 
one of » Pound , the Stone 14 Pound, Tod 
06s Pound, Wev 18: Pound, a Sack 164 
«KGound, Laſt 4168 Pound. Iron and Shot 
: weighed 14 Found to the Stone, 28 Pound 
Sp» the Quarter , 112 Pound to the Hundred, 
c 4 20 Hundred to the Tun. A Fagor of 
eel is 120 Pound, a2 burthen of Gad Street 
diſk, o Score, or 180 Pound. Among Butchers 
$ Pound goeth to the Stone. A Galloa of 
udw he xten Meal weighs according to the com- 
1 00 repure ” Pound Haverdupo:'y , and 4 


þ Ounces , 4 Dramas Lroy , and los 
tz und, 6 b ; Bulkel 


_—_— 
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Baſhel $6 Pound Haverdupois, 2nd 68 Pound, 
x: Ounce, 12 Drams Troy 

A Tun of Wine weighs 17 Hundred Ha. $ 
verdupois , a Pint 1 Pound, and half a 
Ounce Troy. 

Finenels of Gold is eſtimared by the Kar- 
raft, which is no certain Weight, but the 
74 of any quantiry : This Karradt is Givided 
mto Grains and Parts. 

The Karradt that weighs Jewels is Civided 
into 4 Grains , of which Grains 20 makes 24 
Grains Troy, or 1 Penny Weight, 

Gold ro Silver are in valuc neer as 12 to1 7 
Therefore if an Hebrew Talent of Silver be 
valued at 374 Pound , that of Gold will be 
4500 Pound. 

The value of Gold hert in England is as fol. 
loweth. One Penny Weight of Angel Gold 

| 2 Pence halfpenny ; of 
; ings 19 Pence haltpenny ; 
ign 3 Shillings 6 Pence halfpenny. 

The Standard for Sterling Silver Money in 
England now is 1 1 Qunces, 2 Drams of nac 
Silver, and 18 Drams of Allay of Copper : F 
$0 that 1 2 Ounces of pure Silves without any 
Allay is worth ——_ Whilling , 6 Pence, 
and an Ounce is worth « Shilling ; 4 Pence 
halfpenny ; but with Allay is worth 3 Pound 
the 12 Ounces, and but 5 Shilling the Dunes 

| 1 
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The Standard for Gold is in the Pound 
roy 22 Karratts of fine Gold, and 2 Kar- 
afts of Allay , Silver or Copper, that is, 
ir Ounces fine Gold , and 1 Ounce of Allav. 

The Spawfſh , French, and Flemiſh Gold , 
of equal fineneſs with the Engliſh. 

The Engliſh Silver Money , hath lefs Allay 

the French or Dutch. 
k & is 


Pound Troy of Gold 40 18 47 
; ts wort 9 


Pound Hav. of Geld 49 13 $5 


Pound Hav. of Silv. 


| Pound Troy of Silv. O3 ©2 ©O 
nor $ 


Oz I5 3% 


So that 100 Pound in Gold weighs only 

Pound, 11 Ounces, 1 rers. 

And 100 Pound in Silver Money weighs 26 
nd , 9 Ounces Haverdupor. 

When Wheat is at 5 Shillings the Buſhel, 
Penny Wheaten Loaf muſt weigh 11 

ances Troy, and 3 Haltpenny white Loaves 

weigh as much , and the Houſhold Penny 

to weigh 14 4} Ounces Troy; aud fo 

»ortionably more or lets. 

If a Baker want 1 Ounce in 16, he ought 

ſuffer the Pillory. 


[14 
A Miller, if he carry and recarry his Grift, 
is allowed 4 Pound or Pints in the Buſhel for 
both Iolc and waſte, but it it be brought 
to him and carried back by the Owner , he 
ought to rake but 2 Pound pey Buſhe!. The 
waſte in grinding is about 3 Pecks in aLoad, 
or 1 Pound in the Buthel. 


Hetrew Werphts. 


A Common $Sheckle is 1 
Pence. 

A Sheckle of the Sanftuary is halt as 
Ounce I roy, v hich of Salver 1s 2 Shilling 
6 Pence. 

A Talcnt of Silver weighs 2000 Sheckler 
and is in valuc i-5 Pound, 


To weieh much with few Werohtsy. 


The Weights, 1 Pound, 3 Pound, 9 Pound 
will weigh all trom 1 Found to 13 Pound 
And 1 Pound , x Pound, o Pound, * 
Pound , will weigh all from » Pond to 4 
Pound. And 1 Found, x Pound, 9g Pound 
a7 Pound , $1 Pound, will weigh all fro: 


t Pound to 121 Pound, &c. 
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The Tale of ſe "oral Goold:. 


f3- Elk of Canvas Cloth make a Hunvred, 
$ Elk ot Fuſtian make 3 Chicf, and 16 
d Wk of fine Linnen , Silk , and Syndon. 
Codhſh, Haberdinc, Ling, Cc. hath 
14 to the HunCred, and 1245 to the Thou, 
. Eels 25 to the Strike, and rob trike 
the Biud. Of Herriags and Srock fiſh 120 
the Hundred, 12: Hundred ro the Thou- 
d, hid in a Barrel, and 12 Burreks ro a 
{. Deals and Nails are (for the moſt part) 
d 120 to the Hundred. 
Of Furrs, Filhes, Graves, 7. nnets, 
rtines, Mincks, Sables, 40 Skins make 
Timber. Othet Skins go 5 Store to the 
mdrec 
A Searue of Clals is 24 Stone, or 120 
und. 
A Balc of Paper is 10 Ream; of Ream 20 
ire, a Quire is 2 5 Sheets of ſome Faper, 
but 2.4 of others. 
A Roll of Parchment is 5 Dozen, a Dazen 
12 Skins. 
to Hides arc a Dicker , 20 Dickers make 2 


10 Pair of Gloves make a Dicket , and fo 
th 16 Horfe (00G. 


16 


Goats-*kins are numbred by the Kipp , 
$0 Skins to the Kipp. 

Laths 5 Foot long muſt have «5 Score tot 
Hundred. Laths 4 Foot long go 65core, + 


120 to the Hundred or bundle. All Lat 
ought tobe 1 Inch aid a half broad, and | 
thick. 

s Hundred Bricks thake a Load , and 
Thouſand plain | iles make a Load, 

21 Glaſs Bottles go to the Dozen among t! 
Work-men in the Glats-houſe, and 12 tus 
Dozen, or 252 Bottles make a Grols , and 
many they can make mn a Cay 71 

Of Bread 143 gocth tothe Dozen, and : 
Dozen to the Score. bh 

4000 Six Inch Tree-Nails, 3600 Nine Ind, 
Tree-Nails, 2000 Foot, 1500 Eighted 
Inch, or 1000 Two Foot Tree-Nails « hy 
Ship-pins go to the Theuland , which wy; 
require a Load of Timber to make them, 
4 Foot of Newcaſtle Glals make a Tabigy 
and 4x5 Tables make a Cate. But of Nor 
&y Glaſs 25 Tables make a Caſe : This latt þ, 
lort is commonly uſed inlong Squares , Pancy 
or Quarrels , but the former in Diamond ly , 

| 
k 
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Quarrels. 

In the City , Lime is ſold by the Bag , a 
Bag a Buſhel, and 2 5 fuch Bags make a Hu! 
dred, In the Country iti Surrey eſpeciall\ 

5 fold by the Load of 45 Buſhels. - 


»Y 50 Pipe Hoops , go Hogſhead Hoops, 120 
burrel or Kilderkin Hoops, or 150 Pink or 
 VEirkin Hoops make a Hundred or Bundle. 
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of FUEL. 


A LL Fuel fized by the Statute is Shids, 
Billers * Fagors , and Coals. 
All Shids muſt be 4 Foot long befides the 
art , and ypon them is1, 2, 3,4,07 5 
narks or notches; and then they muſt be in 
mpats about the midſt 16, 23, 2$, 33, 
vw 48 Inches, according as it hath awwber of 
2tches. 
All Billets ſhould be 3 Foot long, and there 
Yhe z kinds thereof, as the Single, a Caſt, and 
"Sz Caſt of two : The firſt being 7 Inches and a 
half about, the next 1o, and the laſt 14 
JF Inches compatls. 
F agots ſhould be 3 Foot long , and the Band 
'Y hefides the Knot 24 Inches made round : For 
JF flat Fagots be much lefs , though they be all 
MJ one c:mpaſs about : Spreas or Briſh hold the 
ſame fire , but there goeth only 100 of them 
F to the Hundred or Load, but Fagotsare 120 
F to the Hundred or Load, 
Coals have been before mentioned. 
B 2 A 


A Laſt of Powder is- 24 Barrcls or Firkins 
which mult hold x1 02 Pound neat. 


\ 
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Of TIME. 


N a common vear ate 165 days 6 Hours,buisy 

m a Leap year 366. In a Nay Natural 
are 24 Hours; in an Hour 60 Minutes; un 4 
Minute 60 Seconds » CC 

Alſo in a common Year are 52 Weeks, o: 
13 equal Months and r Day , or 12 unequal 

An equal Month is 28 Days. 


— 
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Of Motion and Time m Aſtrono- | 
my, and of the Aſpefts of the}s 
lanets. 


Ote that 60 Seconds is one Minute, 69 
Minutes one Degree, and 10 Degrees 
in the Zodiack or Ecliptick make a Sign, 2 
vigns, or 60 Degrees is @ Sextile#; 3 
Ygns, or g0 Degrees is a Quadrant or 
Quartile T; 4 Signs, or 120 Degrees 4 
Trine A ; 6 Signs, or 159 Degrecs 1san Op- 
poſition , or Semi-Circle &; 12 Signs, 07 


15 


, 
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5 Degrees is a Conjunttion ©; and the 

the Annual, or Moons Monthly Motion. 

—J Note allo, every Hour of Time, hath in 

lot10n 15 Degrees of the Equinoctial;, and 

* Minute of Tune , hath 15 Minutes of 

ton; and one Degree of Motion, is 4 
«W'nutes of Tunc. 


JT Of Fogteicxn Corn. 


of Spas {b Afoney. 


"8 Carnados Mervid. 
Meruwads Ry al, or 6 4. Engl. 
| Ryals make 1< Ducaz. 
* $ Rvals Piece of 8 or 44 Fg. 
(Quartihards Ryal. 


Portugal Money. 


Res Ryal, or 6 4. Exgh 
| Ryabs Teſtvon. 
 Teſtoons, or > make 1 "> IT 

to Ryals 
: Duccats & Milt of Gold. 


. French 
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French Money, 


12 Demicrs $0ulr. 

20 Soulr TE Frank, or Live: 

16 Soulx Carcecuec 

4 Carducas Crown. 
Scotch. 


1 Small Picce { 24. 1 q. Engl, þ, 

1 Noble Scorch, « 
z Scnall Pieces make 64. 1 q. En; h 
2 Nobles Scorch 1 Mark,or ! 24.29 F1 
$ Nobles Scorch 1] Scarch,or 20 4.F 1 


Jriyb. 
2 Ob.or 44. 2 q. Env dll $1 1 Harper,or oo E 
\ 


1 Double Stiver , 
> is % c 3 4. 1 {A Engliſh. 
20 Single Stivers, | | ws 

or 10 Double | | I Guilde 
$ Guilders S af 


20 Harpers 1 l. Iriſh, 15 5. 
- 
Flemiſh. 
8 Pence T1 C1 Groat. 
2 Groats | [ Single StVET. 


2 Single Stivers, ; 


M5 04 


: Shawhces Mammoodecec. 


Per (ham Coyns. 


Biſtees Shawhce. 
+ Shawhees> is 1<Larree. 
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